Columbia  (Hnitiem'tj) 

CoUege  of  ^fjpgiciang  anb  ^urgeonsf 
iltfirarp 


Digitized  by  the  Internet  Archive 

in  2010  with  funding  from 
Columbia  University  Libraries 


http://www.archive.org/details/annualmeetinghel610amer 


THE  AMERICAN 
SOCIETY  OF 
ORTHODONTISTS 


SIXTH  ANNUAL  MEETING  HELD  AT 
NEW  YORK,  N.  Y.,  DECEMBER  27th. 
28th.  29th,  NINETEEN  HUNDRED  SIX 


THE  AMERICAN 
SOCIETY  OF 
ORTHODONTISTS 


SIXTH  ANNUAL  MEETING  HELD  AT 
NEW  YORK,  N.  Y.,  DECEMBER  27th, 
28th,  29th,  NINETEEN  HUNDRED  SIX 


Dates  ana  Places  of  meetings 

of 

Cbe  American  Society  of  Ortbodontists 


First  annual  meeting  held  at  St.  Louis,  Mo.,  June  ii,  12 
and  13,   1901. 

Second  annual  meeting  held  at  Philadelphia,  Pa.,  October 
8,  9  and  10,  1902. 

Third  annual  meeting  held  at  Buffalo,  N.  Y.,  December 
31,  1903,  January  i  and  2,   1904. 

Fourth  annual  meeting  held  at  St.  Louis,   Mo.,  August 

29,  1904.  At  this  meeting  only  routine  business  of  the  So- 
ciety was  transacted.  There  being  no  other  program  the 
proceedings  were  not  published. 

Fifth  annual  meeting  held  at  Chicago,  111.,  September  29, 

30,  and  October  i,  1905. 

Sixth  annual  meeting  held  at  New  York  City,  December 
27,  28  and  29,  1906. 


Table  of  Contents 


President's  JTddress 

RoDKKUES  Ottoi.kngui,  M.D.S.  'A 

Some  Considerations  in  Retention 

HkRHKKT  A.  PULLEN,  D.M.D 21 

Prophylaxis  as  Related  to  Orthodontia 

Dr.  H.  C.  Ferris 52 

Use  and  Jlpplicatlon  of  Tnter-maxillary  Torce 

Dk.  Norman  D.  Rkoch  ...         ...         ...         ...         ...         61 


Hn  Appliance  for  expanding  the  Dental  Hrches,  thereby  Increasing  the  Size  of 
the  nasal  Passages  and  Superjacent  Bones 

Dr.  E.  a.  Bo.uk 82 


fl  Case  of  Double  Resection  of  the  mandible 

\V.  ().  Tamu.t,  D.D.S. 


the  Rotation  of  molars 

J.  LuwK  VoiNc,  D.D.S.  ;K) 


Pre$iacnt'$  Jiaaress. 


By  RonKKiUEs  Ottolencui,  M.D.S.,   New  York. 


Fc/lo-K'  Members  of  flic  .liiicricaii  Society  of  Orthodontists: 

.\t  the  outset  let  mc  thank  you  for  the  honor  conferred  upon  me  by 
ah  oi  \()u  in  choosing  me  as  your  President  for  the  last  year.  With  me 
this  is  no  empty  phrase,  no  perfunctory  words,  but  the  simple  statement  of 
a  fact.  T  have  felt  greatly  honored  to  be  President  of  this  Society,  and  I 
do  thank  you.     For  what  is  the  American  Society  of  Orthodontists? 

(  )rth()dontia  is  becoming.  lias  become,  a  science ;  a  science  so  en- 
twined with  art,  that  the  orthodontist  performs  the  dual  function  of 
healing  and  beautif\ing  the  most  attractive,  the  most  important  part  of 
the  human  liody.     Could  there  be  a  higher  calling? 

Within  the  last  decade  a  movement  has  been 
inaugurated  looking  toward  the  separation  of  ortho- 
dontia from  the  general  practice  of  dentistry.  This 
society  was  organized  to  assist  this  project.  Ortho- 
dontia is  to-da\'  already  recognized  as  a  separate 
specially.  The  better  class  of  dentists  are  aband'Uiing  the  desultory  at- 
tempts at  tooth  regulation  of  the  past,  and  are  cheerfully  turning  over 
that  ])art  of  their  jiractices  into  tlie  care  of  the  orthodoiUia  specialists. 
And  this  ])resent  status  i>  \ery  kirgeh  duv  to  the  intluence  and  to  the 
teachinij-  of  the  members  of  this   socfetx'.      Therefore  again    I    sa\'   it   has 


Cbc  Prospect  of 

Orthodontia  as  a 

Separate  Specialty. 


been  an  honor  to  occupy  for  a  year  the  post  of  chief  executive  in  such  an 
organization,  and  once  more  I  thank  you. 

It  would  be  well  for  us  at  this  time  to  calmly  view  the  prospect,  and 
gazing  along  the  path  of  the  future  to  measure  the  heights  which  bar 
the  way  and  the  abysses  which  must  be  spanned.  The  future  of  ortho- 
dontia !  I  doubt  if  even  those  present  comprehend  the  vast  scope  of  the 
work  which  lies  ahead.  I  know  that  the  general  practitioner  does  not. 
May  I  attempt  to  place  before  your  eyes  just  a  kaleidoscopic  view  of  the 
horizon  as  I  see  it?  Let  your  minds  travel  back  to  the  landing  of  the 
Pilgrim  Fathers  upon  Plymouth  Rock!  Crossing  at  last  that  devoted 
band  felt  safe^  and  fell  upon  their  knees  in  thankfulness  to  God.  Yet 
were  they  safe  ?  They  were  on  dry  land  at  last,  yes !  But  what  knew 
they  of  the  vast  continent  to  the  west  of  them ;  of  the  savage  hordes  in 
their  very  vicinity  ? 

I  liken  you  of  this  society  to  that  little  group  of  men.  You  have 
this  society,  and  you  are  recognized  as  specialists  in  orthodontia.  In 
the  one  you  have  landed  upon  the  Plymouth  Rock  of  your  faith,  and  in 
the  other  you  have  reached  the  dry  land  of  your  ambition.  Do  you  recog- 
nize the  immensity  of  the  work  yet  ahead  for  this  society?  Half  a  cen- 
tury from  now,  the  dental  historian  will  publish  the  roster  of  this  society 
and  call  you  the  pioneers  in  the  new  movement.  Pioneers  are  leaders. 
Do  you  know  the  roads? 

In  the  main  the  so-called  regulation  in  the  past  has  meant  the 
straightening  or  aligning  of  teeth.  I  state  dogmatically  that  the  chief 
purpose  was  to  correct  that  which  was  unpleasant  to  look  upon.  To 
leap  the  chasm  from  the  distant  past  to  the  pregnant  present,  the  real  work 
of  the  orthodontist  to-day  is  to  render  as  nearly  perfect  and  useful  as  pos- 
sible the  mechanism  of  mastication.  The  mouth  is  the  portal  of  health, 
as  it  too  often  is  the  inlet  for  disease.  Food  is  absolutely  required  to  sus- 
tain life,  and  the  more  thoroughly  masticated  it  is,  the  more  perfectly 
will  it  be  assimilated  with  the  least  strain  upon  the  other  organs  involved 
in  the  process.  That  man  who  has  given  little  thought  to  this  will  say 
perhaps:  "What  rot;  people  can  chew  just  as  well  with  crooked  teeth  as 
with  straight.  Don't  they  always  occlude ;  never  mind  how  crooked  they 
are." 

It  is  this  sort  of  crass  ignorance,  my  friends,  that  you  must  go  out 
into  the  wilderness  and  preach  against.  In  the  first  place  crooked  teeth 
never  occlude,  and  any  set  of  teeth  in  malocclusion  will  perform  its 
function  imperfectly  in  exact  proportion  to  the  extent  of  that  malocclu- 
sion. 

But  let  us  grant  for  an  instant  the  wrong  hypothesis  above  stated,  that 
people  may  be  able  to  chew  with  crooked  teeth.     The  answer  is,  "Not 


onl\  would  the  same  ])eTS()n  clicw  hctter  with  tc-cth  in  tna-  occhisal  relation, 
but  he  will  be  able  to  chew  uitli  lluiii  longer,  for  every  malposition  is  a 
menace  to  the  tooth  in  exact  pro])ortion  to  the  departure  from  nf)rmal. 

Neither  dentist  nor  orthodontist  sees  many  abso- 
Ortbodontia  and         hitely  perfect  teeth,  because  the  happy  possessor  of 

Prophylaxis.  a  perfect  set  of  teeth  would  have  no  need  of  either. 

I  lis  sound  teeth  would  constantly  contribute  to  the 
soundness  of  his  Ixxlily  health,  and  his  sound  body,  with  all  organs 
properly  nourished,  would  in  turn  offer  no  menacinpc  rep^urgitations  to  his 
teeth.  Thus  the  most  important  phase  of  prophylaxis  to-day,  not  only 
dental  but  of  ,G^eneral  prophylaxis,  is  the  close  scrutinizing  of  dental 
arches,  and  reference  to  an  orthodontist  that  all  malocclusions,  however 
slight,  may  be  promply  corrected.  Orthodontia  is  the  great  preventive 
measure  of  the  future.  It  is  the  prime  promise  of  the  abolition  of  disease. 
The  subject  of  heredity  is  too  vast  a  one  to  be  touched  upon  seriously 
in  this  address,  but  Dr.  Rhein,  I  think  it  was,  who  at  the  last  meeting  of 
the  Stomatological  Section  of  the  American  Medical  Association  pro- 
phesied that  Orthodontia  would  in  time  delimit  itself.  That  as  soon  as 
two  generations  of  human  beings  have  perfectly  occluding  teeth,  their 
progeny  will  no  longer  pay  us  large  fees  for  straighening  teeth. 

I  am  fully  aware  that  the  art  side  of  our  work  is. 

Occlusion  In  important.     But    I    contend    that    it    is    nevertheless 

Relation  to  secondary,  and  for  this  reason :  There  is  no  definite 

Physiognomy.  basis  of  art :  no  final  measure  of  beauty ;  no  author- 

ized arbiter  as  to  which  is  the  handsomest  counte- 
nance. Therefore,  one  man  may  alter  a  set  of  crooked  teeth,  and  so 
change  the  face  of  the  individual  as  to  produce  a  result  entirely  in  accord 
with  his  own  estimate  of  art ;  a  face  even  pleasing  to  many.  Yet  the 
teeth  ma^■  not  have  been  arranged  so  as  to  occlude. 

But  we  do  have  a  final  standard  of  occlusion,  and  whenever  we  can 
rearrange  crooked  teeth  so  that  they  can  be  measured  by  that  standard, 
then  we  achieve  the  highest  function  as  a  masticating  apparatus,  place 
the  teeth  where  they  will  occupy  the  safest  locations  against  the  ravages 
of  disease,  and  within  five  years  that  face  will  have  assumed  a  con- 
figuration which  ever\-  one  will  call  an  im])rov(-rnent  on  the  original, 
regardless  of  what  his  standards  of  art  and  beauty  may  be.  In  briefer 
language,  we  mav  beautify  a  face  without  doing  the  best  for  the  occlusion, 
but  if  we  obtain  the  l)est  ])ossible  (U'clusion  of  a  given  set  of  teeth,  we 
always  attain  the  most  beautiful  form  of  face  jxissible  in  that  individual. 

What  then  is  the  closest  (hU\  ])ressing  ui)(M1  us  as  members  of  this 
society?  It  is  this.  We  must  cidtivate  such  relations  with  general  practi- 
tioners both  of  dentistrx    and  medicine  that   we  ma\-  be  enabletl  to  con- 


vince  them  of  two  important  facts.  First,  that  the  orthodontist  and  not 
the  dentist  should  do  the  work.  Second,  that  the  dentist,  not  the  ortho- 
dontist, should  find  the  work. 

Dentists  should  be  made  to  see  that  the  slightest  malocclusion  is  a 
menace  to  the  future  of  the  dental  organs.  He  should  therefore  be  on 
the  constant  watch  for  malocclusion,  and  ever  ready  to  advise  orthodontic 
interference  as  the  most  important  of  all  prophylactic  measures. 

It    follows    therefore    that    our    relations    with 
Jl  Question  Of  dentists,  rhinologists  and  others  should  be  very  close, 

€tbiC$.  and  if  close  should  they  not  be  thoroughly  ethical  ? 

This  brings  me  to  the  blot  upon  our  escutcheon. 

I  have  said  that  the  members  of  this  society  in  the  future  will  be 
called  Pioneers-  Would  you  have  those  same  historians  record  the  fact 
that  we  were  false  leaders,  that  we  were  not  true  professional  men,  but 
that  we  were  tainted  with  commercialism? 

When  the  young  dentist  fresh  from  his  Alma  IMater  begins  his  pro- 
fessional battle,  how  does  he  start?  How  does  he  build  up  a  practice? 
Suppose  you  knew  such  a  young  man,  and  you  discovered  that  he  had 
visited  the  butcher,  the  baker,  the  stationer,  the  cigar  store  man,  the 
barber,  all  the  trades  people  in  his  neighborhood,  and  had  made  the  offer 
of  a  commission  on  the  bills  of  all  patients  sent  to  him?  Would  you 
think  that  young  man  was  starting  out  right?  If  wrong  for  the  young 
dentist,  why  should  it  be  right  for  the  orthodontist? 

This  question  of  commissions  is  to  my  mind  a 
tbC  Question  of         ^^^y  serious   one,   and   without  bias   of  any   sort   it 
Commissions.  should  be  calmly  discussed,  viewed  from  every  aspect, 

and  then  definitely  settled  for  all  of  our  members. 
There  are,  of  course,  many  excuses  to  be  made  for  those  who  have  given 
commissions,  though  less  for  those  that  have  accepted  them.  It  ^he  first 
place,  it  is  done  in  connection  with  other  specialties.  It  has  been  con- 
demned by  the  more  honorable  of  medical  men,  but  it  has  never  been 
stamped  out,  and  is  still  carried  on  to  a  great  extent.  Indeed,  to  a  much 
greater  extent  than  can  be  known  because  the  arrangement  is  generally 
secret,  which  fact  alone  condemns  it  almost  without  further  argument. 
No  medical  man  makes  a  secret  of  the  fees  which  he  receives  direct  from 
his  own  patients  for  his  own  work ;  why,  then,  make  a  secret  of  the  com- 
missions obtained  through  reference  of  patients  to  other  men?  There  is 
only  one  answer.  No,  there  are  two.  Some  are  ashamed  of  it.  Others, 
who  know  not  shame,  realize  their  patients  would  never  return  did  thev 
know  of  these  secret  fees. 

Orthodontia  specialists  are  both  few  in  number  and  new  in  the  field. 
Many  have  given  up  general  and  perhaps  lucrative  practice  to  take  up  this 


specialty.  Moviiiji;'  inlD  (nu-  ot  tlu'  lars^rr  cities  such  a  man  feels  hiniscjt 
a  stran.G:er  and  in  a  dirticult  position.  W  ithout  the  countenance  and  even 
assistance  of  tlie  dentists  he  must  make  slow  ])ro.ij^ress  in  Iniildiiii^  up  a 
paying"  ])ractice.  lie  consults  with  llir  dentist^  of  the  i)lace.  and  many 
advise  him  to  olTer  commissions;  some  even  promise  him  patronage  on 
those  terms.  Many  of  the  jiractitioners  who  have  done  this  are  men  of 
standing',  men  of  national  reputations.  'Iluis  has  it  been  reasonable  for 
our  memliers  to  adopt  this  tempting-  advice  coming-  from  such  sources 
and  atTordino"  a])]iarently  the  shortest  road  to  success,  .\evertheless.  I 
think  it  has  been  a  t^rave  mistake,  and  such  a  mistake  as  w  ill  hampc-r  tin- 
life  work  of  every  man  that  follows  the  course. 

Let  me  put  this  propt^sition  to  you  from  two  aspects,  that  of  the 
receiver,  and  that  of  the  stiver.  l'"irst.  then,  as  to  the  recijiient  of  the 
commission.  Should  any  honest  man  accept  a  dollar  which  he  does  not 
earn?  Certainly  not.  How,  then,  is  this  commission  earned?  What  does 
the  general  practitioner  tell  himself  that  he  does  for  that  patient,  or  for 
that  orthodontist  in  exchanoe  for  that  fee.  for  we  have  agreed  that  he 
must  earn  it  to  be  entitled  to  it.  The  service  which  he  does  for  the 
orthodontist  is  that  he  provides  him  with  a  patient,  furnishes  him  with 
work.  This  can  not  be  disputed,  and  in  any  similar  transaction  between 
trades  peo])le,  as  when  a  man  sends  another  a  customer  for  a  house,  the 
commission  is  a  perfectly  lionest  payment  for  services  rendered.  Hut 
certainly  it  is  not  professional.  Wherein  lies  the  difTerence.  you  ask?  I 
will  tell  \cu.  In  all  business  relations  the  business  man  acts  on  his  own 
responsibility  :  he  must  safeguard  his  own  interests.  The  purchaser  of  a 
house  thoroughly  comprehends  this  at  every  stage  of  the  transaction. 
He  intend^;  to  get  that  house  for  as  little  money  as  possible.  He  knows 
at  the  s"me  time  that  the  seller  will  get  every  dollar  he  can.  The  game  is 
open.  The  agent  en-  intermediary,  therefore,  who  arranges  terms  on 
which  the  buyer  will  buy.  and  the  seller  sell,  injures  nobody,  and  inas- 
much as  he  has  contrilnUed  lo  the  deal  he  is  entitled  to  the  preagreed  com- 
mission. With  a  patient  it  is  entirely  diiterent.  He  jilaces  himself,  his 
life,  his  body,  or  that  of  his  wife  or  child,  into  your  keeping.  He  knows 
nothing  of  the  conditions.  I  le  has  faith  in  you,  and  acts  by  and  on  your 
advice.  If  vou  recommend  him  to  an  oculist  he  goes,  if  to  a  rhinologist 
he  goes.  If  to  a  s]iecialist  of  any  kind  he  goes.  Has  the  practitioner  a 
moral  right  to  trade  u]ion  that  trustfulness,  to  take  a  commission,  and 
without  the  knowledge  of  that  trusting  patient  ? 

But  the  commission  taker  tells  you  that  he  serves  the  jiatient  because 
he  selects  a  competent  man  to  do  the  work.  That  sounds  good,  for 
just  about  a  minute.  Does  he  select  that  si)ecialist  because  he  knows 
that  he  is  the  best?     Or  that  at  all  events  he  is  good  enough?     (V  does 
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he  send  the  patient  thither  because  he  gets  a  commission  from  that  man? 
If  he  knew  another  orthodontist,  just  as  capable,  hving  ten  miles  nearer 
to  that  patient's  house,  but  who  did  not  give  commissions,  would  he  send 
the  patient  there,  or  to  the  man  that  gives  commissions  ?  I  am  sure 
that  some  would  say,  "I  would  certainly  consult  the  patient's  convenience, 
if  the  other  fellow  was  just  as  good."  To  such  I  answer,  "Sir,  you 
deceive  yourself.  You  would  never  think  him  as  good,  if  he  paid  no 
commissions."  No,  my  friends,  while  a  hundred  excuses  have  been 
ofifered  for  accepting  commissions,  I  have  never  heard  one  that  I  could 
not  utterly  destroy  with  a  logical  and  convincing  response.  In  the  final 
analysis  there  is  but  one  reason  for  accepting  a  commission,  and  that  is 
to  get  money  without  working  for  it. 

■Let  us  turn  now  to  the  question  of  giving  commissions.  I  frankly 
admit  the  usefulness  of  a  commission  as  a  practice  builder,  for  a  while. 
But  observe  that  I  qualify  that  usefulness.  After  a  while  the  commission 
scheme  will  hamper  instead  of  advance  progress.  Thus  there  are  two 
sides  to  this  aspect  of  the  question :  the  utility  of  commissions,  and  the 
moral  right  to  give  them. 

I  am  convinced,  mainly  from  the  experiences  of  others,  that  the 
giving  of  commissions  will  lead  any  man  into  a  most  adherent  quagmire 
of  difficulties.  The  ramifications  indeed  are  too  great  to  follow.  There 
is  one  important  tangle,  however,  worth  mentioning.  I  am  satisfied  by 
my  own  experience  that  the  future  of  the  orthodontist,  as  with  the  dentist, 
must  depend  upon  the  impression  he  makes  with  his  own  personality, 
with  his  own  work,  upon  the  people  with  whom  he  comes  into  contact. 
It  is  not  my  custom  to  mention  my  own  affairs,  but  I  can  not  refrain  from 
accentuating  this  fact  by  so  doing  here.  I  have  this  winter  received  the 
majority  of  my  new  patients  through  other  patients ;  three  from  physi- 
cians unknown  to  me,  but  who  have  cared  for  patients  of  mine  and  so  have 
seen  my  work,  and  only  one  patient  has  been  referred  by  a  dentist. 
True,  I  do  not  give  commissions.  But  even  this  one  case  referred  by  a 
dentist  leads  us  back  to  the  troubles  of  the  commission  tangle.  The 
child  had  been  taken  to  her  regular  attendant,  who  advised  that  she  is  too 
young,  and  she  is  rather  young,  so  that  man  must  not  be  condemned. 
But  the  parents  were  not  willing  to  wait,  and  asked  the  advice  of  another 
dentist,  who  was  an  acquaintance.  This  man  advised  consulting  me. 
The  parents  then  returned  to  their  regular  dentist,  and  he  acquiesced  in 
the  consultation.  In  quite  similar  instances  known  to  me  both  dentists 
have  claimed  commissions.  Dentists  who  accept  commissions  likewise 
have  often  demanded  commissions  for  patients  recommended  by  patients 
first  recommended  by  them.  Thus  the  orthodontist  who  once  starts  giv- 
ing commissions  lays  a  trap  for  himself  into  which  he  must  inevitably 


fall,  lie  tics  a  chain  and  hall  aumiid  his  feci  which  will  prevent  him 
from  huildini;-  u])  his  practice  aionj^  the  truest  Hues,  by  the  recommenda- 
tion of  i)leased  patients.  I'rom  the  statistics  of  my  own  ])ractice  above 
cited,  I  am  sure  that  thi>  couiunuiity  at  least  is  awakening-  to  the  necessi- 
ties of  correcting-  malocclusions,  and  that  from  this  time  on  there  will  be 
a  rajjidly  increasing;  demand  in  this  and  other  larije  cities  for  com])etent 
orthodontists.  Ciood  i)ractices  can  be  built  up  without  ])a\in<T  cr)mmis- 
sions  to  dentists  or  rhinoloj^ists.  On  the  other  hand  a  ij^nod  business  can 
not  be  built  up  in  any  other  manner. 

As  to  the  moral  side  of  it.  I  am  sure  I  am  on  safe  ground  in  con- 
demniuQ'  the  i)ractice.  Every  man  is  entitled  to  as  lar^^e  a  fee  as  his 
patient  can  afford  to  pay  :  and  conversely  every  true  orthodontist  must 
stand  read}  to  accept  man\-  cases  for  small  remuneration,  where  the  pa- 
tient's means  are  limited.  Therefore,  we  can  not  do  justice  to  ourselves 
nor  to  our  patients  if  we  must  ever  have  the  idea  of  a  commission  in 
our  minds.  Men  say  that  they  can  pay  commissions  without  charjjing 
the  extra  amount  to  the  patient,  but  in  this  they  are  self-deceived.  It 
can  not  but  be  a  factor  in  fixing;  the  fee  for  the  wealthy  parent,  nor  can 
it  but  hinder  us  in  accepting-  the  child  of  the  poor  man.  Therefore  I 
argue  that  the  commission  method  is  both  unprofessional  and  immoral. 

I  feel  that  I  would  be  derehct  in  bringing  up  this  topic  for  discussion 
without  ottering  a  remedy.  Like  all  cancers  it  must  be  cut  out.  and  the 
sooner  the  better.  And  I  think  that  it  is  the  paramount  duty  of  this,  the 
first  associated  body  of  orthodontists  in  the  world,  to  heroically  apply 
the  knife  and  set  the  standard  which  all  others  will  feel  compelled  to 
follow.  Some  of  our  members  I  have  no  doubt  are  fulfilling  agreements 
to  pay  commissions.  Such  men.  of  course,  are  bound  to  keep  their  con- 
tracts in  regard  to  patients  already  received,  but  T  recommend  action  by 
this  societv  which  shall  prohibit  any  of  our  members  from  ever  again 
receiving  a  patient  upon  a  commission  basis,  and  I  advise  the  adoption 
of  the  following  standing  resolution : 

Resolved,  That  in  the  opinion  of  the  members  of  the  American  So- 
ciety of  Orthodontists,  the  practice  of  paying  a  commission,  honorarium, 
or  any  sort  of  fee  in  consideration  for  the  reference  of  a  patient  is  both 
unwarrantable  and  unprofessional ;  and  be  it 

Resoli'cd.  That  the  payment  of  any  such  commission,  honorarium  or 
fee,  by  any  member  of  this  society  shall  be  sutficicnt  cause  for  the  expul- 
sion of  said  member,  1)\-  vote  of  the  society  after  conviction :  and 
further  be  it 

Resolved,  That  in  case  of  co-operation  in  the  care  of  a  patient  between 
a  general  practitioner  and  an  orthodontist,  there  shall  be  no  division  of 
fees,  but  each  man  shall  render  a  separate  bill  for  his  personal  services. 
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It  is  my  view  that  the  spirit  of  the  above  should  be  regularly  en- 
grafted within  our  constitution,  either  as  a  part  thereof  or  in  connection 
with  a  code  of  etliics  which  might  be  adopted,  though  personally  I  am 
opposed  to  codified  ethics,  unethical  men  rarely  becoming  ethical  because 
of  printed  rules.  For  the  present,  and  at  this  meeting-,  I  think  it  would 
be  wise  to  adopt  this  as  a  standing  resolution. 

I  believe  that  a  committee  should  be  appointed  to  so  revise  our  con- 
stitution that  some  of  the  ambiguous  sections  therein  may  be  made  more 
explicit.  I  say  this  because  all  the  officers  during  the  past  year  have  been 
hampered  in  their  work  because  of  different  interpretations  of  some  of  the 
language  of  our  constitution. 

In  conclusion  I  wish  once  more  to  thank  you  for  the  honor  of  having 
filled  the  post  of  president  for  a  year.  I  believe  medicine,  the  art  that 
heals,  to  be  the  highest  and  noblest  calling  to  which  man  may  devote  his 
life.  And  of  all  the  branches  of  the  healing  art,  what  more  attractive, 
more  beautiful,  more  honorable  than  to  take  into  our  care  the  children  of 
men,  and  by  our  labors  to  make  them  perfect  and  beautiful  men  and 
women  ? 


Discussion  of  Pmidcnrs  JIddrcss. 

I  do  not  believe  that  the  average  general  practi- 

Dr  (Kftas  T   Hsb        tioner  wants  to  assume  the  responsibility  of  doing  the 

Brooklyn.  orthodontia  work  for  his  patient.     Personally  I  have 

done  almost  none  of  it.     I  have  allowed  a  great  many 

cases  to  go  undone  because  I  did  not  feel  sufficiently  competent  to  attempt 

the  work  myself,  and  there  was  not  a  man  practicing  the  specialty  of 

orthodontia  near  enough  at  hand  to  make  it  possible  to  refer  the  patients 

to  him. 

Passing  on  to  the  question  of  commissions,  your  President  has  in  a 
measure  stolen  my  fire.  I  have  known  from  time  to  time  of  the  questions 
which  have  been  in  the  minds  of  practicing  dentists  and  orthodontists 
about  commissions,  and  as  I  said  before,  every  question  has  two  sides,  but 
I  believe  there  is  very  little  which  can  be  said  in  favor  of  the  payment 
of  commissions  by  professional  men;  I  do  not  believe  it  admits  of  much 
discussion.  I  believe  the  man  who  is  an  honest  general  practitioner  of 
dentistry  is  not  as  capable  of  taking  care  of  the  regulation  of  his  patient's 
teeth  as  the  man  who  makes  it  a  specialty.  So  therefore,  if  he  be  honest, 
and  wishes  to  give  his  patient  the  very  best  service,  he  will  recommend 
him  to  the  man  who  makes  orthodontia  his  special  work.  And  further,  if 
he  is  honest,  he  can  not  expect  a  commission. 
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I  have  known  of  a  case  in  a  comparativc-lv  short 
Cwo  ^'"^'■'  \\li<-'''«-'  the  dentist  said  to  the  parent,  "The  httle 

Claims  for  One         .^i'l"-^  t<^'<^'th  should  he  rei^ulated."    The  response  was, 
Commission.  "W  ell.  Doctor,  don't  you  think  you  should  better  po 

ahead  and  do  it  ?'"  The  dentist  said,  "I  am  not  a  spe- 
cialist, and  conse(|uenlly  not  so  well  fitted  to  do  it.  I  would  recommend 
Dr.  Jones."  .V  very  short  time  afterward,  the  father,  with  the  little  i,drl, 
while  walkinii"  in  the  park,  met  a  dentist  who  is  a  friend  of  the  familv.  He 
picked  up  the  little  one  and  said.  "Let  me  look  at  xou."  lie  said  to  the 
father,  "This  child's  teeth  oui^lit  to  he  rei;ulated."  The  father  replied.  "Vcs. 
I  understand  that  is  so."  The  dentist  said.  "Take  her  to  Dr.  Jones:  I  will 
g^ive  you  a  letter  of  recommendation,  etc."  Dr.  Jones,  when  called  upon, 
looked  (n-er  the  mouth,  sayins:^:  "Yes.  the  child  needs  the  services.  It 
should  be  undertaken  at  once."  So  they  proceeded  to  make  an  arrange- 
ment to  have  the  work  attended  to.  The  orthodontist  discovered  a  cavity 
needing-  attention.  He  said.  "Here,  take  the  child  over  to  Dr.  Smith  and 
have  this  filling  done  and  send  her  back  to  me."  "I Jut  Dr.  Smith  is 
not  our  regular  dentist,  onl}-  a  friend  of  the  familw"  was  the  reply.  "Dr. 
IJrown  is  our  regular  dentist."  So  over  they  go  to  Dr.  Hrown  to  have 
the  tooth  attended  to.  and  come  back.  After  the  orthodontia  work  is 
finished.  Dr.  Jones  sends  his  commission  to  Dr.  Smith,  because  he  be- 
lieves Dr.  Smith  recommended  the  patient.  Dr.  Brown  interviews  Dr. 
Jones,  and  compliments  him  on  the  work  he  did  in  that  case.  Nothing 
further  is  said.  One  day.  he  said:  "By  the  way,  has  Mr.  X —  paid  his 
bill  }et?"  "Why  yes,"  replies  Dr.  Jones.  "Well,  I  thought  perhaps  I 
might  have  received  a  check  bv  this  time."  "Why,  I  sent  that  check  to 
Dr.  Smith."  Dr.  Brown  says:  "Well,  1  recommended  the  patient  in  the 
first  instance,  etc."  The  result  was  a  grand  mixup  in  the  matter  of  com- 
mission. I  think  finall}-  one-half  of  the  commission  was  allowed  each 
one  of  the  dentists. 

As  I  have  already  said,  I  do  not  think  the  question  admits  of  much 
discussion.  I  do  not  think  that  a  man  who  is  honest  with  his  patient  can 
afford  for  his  own  sake,  or  the  sake  of  his  patient,  or  the  sake  of  his 
conscience,  to  be  dishonest  in  the  matter  of  commissions. 

I  feel  it  is  somewhat  of  an  unfair  advantage  to 

Dr  T  $  nicKav        ^^^^  ''^^  '^"'^'  ^^^^'^  '^'^^  '^^  much  on  his  mind  as  your 
St.  C0Ui$.  secretary,  to  ask  him  to  discuss  so  important  a  matter 

as  the  President's  address.     T  must  confess  to  a  feel- 
ing of  disciualification. 

I  was  pleased  to  hear  Dr.  Ottolengui  speak  of  this  society  as  a  body 
of  pioneers,  as  I  believe  that  represents,  in  the  truest  sense,  our  position. 
We  are  pioneers,  and  when  the  history  of  orthodontia  is  written,  there 
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will  be  no  question  but  that  we  will  be  given  that  credit  freely,  and  be 
recognized  as  the  pioneers  in  the  true  orthodontia.  Pioneers  of  various 
sorts  are  historically  in  high  esteem,  and  I  ask,  could  there  be  anything 
more  honorable  than  being  known  as  pioneers  in  such  a  field  as  ortho- 
dontia ?  That  is,  as  being  the  first  men  to  really  apply  basic  principles  to 
such  a  work  as  this,  for  the  betterment  of  humanity.  It  seems  to  me  an 
idealistic  position  in  which  we  find  ourselves.  How  the  real  object  of 
orthodontia  has  changed  since  first  concieved !  It  used  to  be  considered 
a  matter  of  looks  entirely,  or  nearly  so ;  now  we  go  beyond ;  we  allow  the 
looks  to  take  care  of  themselves  ;  if  we  create  or  restore  normal  occlusion, 
the  looks  are  safe.  The  real  object  is  to  restore,  or  make  possible,  per- 
fect function. 

I  can  not  help  thinking  of  what  a  close  connec- 

Tlctcbcrism.  tion  there  is  between  this  viewpoint  and  the  writings 

and  teachings  of  a  man  named  Horace  Fletcher.  He 
is  a  layman,  a  citizen  of  the  world ;  a  man  of  wealth,  who  has  devoted  his 
energy  and  fortune  to  one  grand  object,  namely  mastication.  His  works 
show  a  deep  and  broad  study  of  the  processes  of  mastication,  and  the 
physiology  of  digestion.  He  carries  to  excess,  you  may  say,  the  function 
of  mastication.  He  would  have  people  chew,  and  chew,  and  chew  their 
food,  reducing  every  mouthful  to  a  liquid  before  swallowing.  He  would 
even  have  you  chew  liquids,  so  to  speak;  he  insalivates  a  mouthful  of 
cofl^ee,  tea,  wine,  or  anything  else  that  has  taste.  He  extracts  every 
particle  of  taste  there  is  in  a  food  substance.  His  claim  is. that  buccal 
digestion  is  thereby  made  perfect,  and  every  particle  of  food  is  prepared 
for  the  stomach.  Furthermore,  one  who  practises  what  is  known  as 
"Fletcherizing"  their  food,  he  claims,  would  need  and  consume  a  much 
smaller  quantity  of  food  than  by  the  ordinary  method  of  eating.  If  you 
will  watch  in  any  restaurant,  you  will  see  that  the  average  person  mas- 
ticates with  too  little  thoroughness.  I  have  experimented  in  this  way,  for 
instance :  while  eating  at  a  table  with  a  party  of  people,  who  were 
served  with  the  same  kind  of  food,  I  have  noted  how  many  "chews"  a 
certain  individual  requires  to  prepare  the  mouthful  of  food  for  swallow- 
ing. In  one  instance  of  a  young  lady,  frail  and  enemic,  the  average  was 
eleven  to  fifteen  for  a  mouthful  of  the  same  character  of  food  that  re- 
quired me  one  hundred  and  ten  to  one  hundred  and  thirty.  It  impressed 
me  greatly  with  the  average  neglect  in  this  function. 

I  am  not  a  crank  on  Fletcherism,  but  if  that  proposition  is  correct, 
and  I  believe  it  is,  is  there  not  a  definite  relation  between  the  ability  to 
masticate  and  the  occlusion  of  the  teeth,  the  apparatus  we  have  to  masticate 
with?     If  we  are  going  to  masticate  properly  we  must  have  as  good  a 


masticaliM-y  appaiatus  as   wr  possibly  ran   liavf.  ami   llial   i.s  the  work  of 
tlir   orllii  1(1(11)1  ist    pi"(.-  i-iiiiiiciill\  ,    1    hi'lit-vc. 

It  may  smii  nuvcv  lo  spral<  n\  ( hiIk KJoniia  as  a  proplivlactic  measure, 
and  yci  1  hrlirve  with  oiir  I 'resident ,  ii  is  one  of  the  greatest — if  not  the 
(greatest — of  i)fopliylaclic  nicasnrrs.  Tlu-  jnoper  contact  point,  niesio-dis- 
tally.  and  llinsr  dtlirr  conditions  which  <j;<>  to  make  np  a  fincK'  tinishcd 
case  in  orlhodonlia,  establish  the  best  proijhylactie  conditions  in  the 
month. 

]  he   Doctor  said   ihi'i-c  arr   no  ddinile  rules   ior 
JiTt  \n  art;  thcrctore  the  fact.'  aloni,'  is  not  a  ^o(k1  point  for 

Orthodontia.  diao-nosis    from    which    to   tnat    malocchision,   and    I 

think  that  is  perfectly  true.  ( )n  the  other  hand, 
occlusion  is  a  definite  ihin^-,  and  it  therefore  must  be  a  projjer  basis  for 
diagnosis  and  treatment.  1  wonder,  on  the  other  hand,  if  Dr.  Ottolengui 
realizes  how  nuich  our  ideas  have  changed  in  the  ])ast  few  vears  with 
reference  to  art  in  relation  to  orthodontia?  Types  are  now  considered 
above  everything  else,  and  not  any  set  standards.  As  ^Ir.  W'uerpel,  of 
St.  Louis,  has  said  recently,  there  is  no  standard  of  beauty.  It  depends 
upon  who  is  looking  at  a  thing  as  to  its  beauty.  I  therefore  feel  that  in 
any  given  type,  wdien  we  have  placed  the  teeth  in  normal  occlusion  we 
have  done  the  best  for  that  individual,  as  an  individual,  that  we  can  pos- 
sibly do  in  our  own  sj^here  of  action. 

As  to  this  matter  of  commissions,   I  am  glad  it 
Gomttlisslons.  bas  been  brought  up.     I  feel  that  the  time  has  come 

when  definite  action  one  way  or  the  other  is  called 
for.  It  is  hard  for  any  one  of  us  in  this  community  working  alone  to 
establish  a  new  order  of  things.  \\'e  are  siiuply  units  here,  there,  every- 
where, all  over-the  world.  But  wdien  action  is  taken  as  a  body,  each  man 
in  his  own  community  feels  that  he  has  the  moral  stipport  of  all  to  back 
him  in  his  position.  Idie  best  wa}'  to  make  changes  is  by  concerted 
action. 

In  the  luain  I  agree  with  the  essayist,  and  yet  I  feel  that  there  are 
arguments  which  are  familiar  to  most  of  those  ]>resent.  wdiich  would  ren- 
der this  practice  not  altogether  unw  arraiUed.  I  beliew,  however,  that  the 
standing  of  orthodontia  would  be  raised  anel  bettered  by  the  abolishment 
of  commission  giving  in  any  form  of  division  of  fees. 

I  desire  to  express  my  profound  appreciation  to 

Dr.  Itlilton  UlatSOn,      Dr.     (  )ttolengui     for    the     courteous     and     judicious 

Detroit.  manner  in  which  he  has  handled  a  delicate  subject, 

m\-  onh-  regret  being  that  the  matter  did  not  receive 

similar  attention  \ears  ago.  before  the  evil  became  so  tlnM-oughly  ro(»ted. 
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I  began  my  practice  by  giving  a  commission,  as  did  nearly  all  the 
members  of  this  Society,  and  I  continued  it  long  enough  to  see  the  many 
evils  associated  with  it.  To  enumerate  them  would  simply  be  to  repeat 
many  of  the  points  so  clearly  brought  out  in  the  address.  I  could,  how- 
ever, relate  some  additional  experiences,  showing  its  tendency  to  make 
men  deceitful,  and  deception  has  no  place  in  the  professional  man's  career. 
One  with  any  sense  of  honor  must  at  times  have  been  keenly  embarrassed, 
who  has  ever  been  a  party  to  any  "commission  arrangement,"  regardless 
of  whether  he  has  given  it  or  received  it. 

The  impropriety  of  being  connected  with  a  plan  of  such  a  character 
finally  become  clear  to  me,  and  I  determined  to  discontinue  it,  and  made 
an  announcement  to  that  effect  to  every  dentist  from  whom  I  had  ever 
received  patients.  It  is  only  fair  to  say  at  this  point  that  there  were  a 
number  of  men  who  never  accepted  any  commission,  and  still  others  who 
soon  saw  the  evil  of  such  an  arrangement,  and  asked  that  it  be  discon- 
tinued. I  believe  arrangements  whereby  one  either  offers  or  receives 
"inducements"  of  any  character  for  the  reference  of  patients  is  positivel}' 
and  unc|ualifiedly  wrong,  and  I  hope  every  man  in  this  Society  will  hold 
up  both  hands  for  the  adoption  and  rigid  enforcement  of  the  resolutions 
offered  by  our  President. 

When  I  was  speaking  before,  I  said  Dr.  Otto- 
Dr.  31$1>.  lengui  had  stolen  my  thunder  ;  I  meant  this.     I  have 

given  this  matter  of  commissions  some  thought,  and 
to  this  extent :  I  had  no  knowledge  that  Dr.  Ottolengui  was  to  introduce 
this  resolution,  but  had  already  arranged  in  my  mind  a  resolution  which 
I  intended  presenting  before  the  meeting  of  the  Second  District  Dental 
Society,  along  the  same  line,  against  receiving  commissions.  I  believe 
with  the  President,  that  the  only  way  to  get  rid  of  this  commission  busi- 
ness, is  to  absolutely  "cut  it  out,"  and  the  only  way  to  do  that  is  to  cut  it 
out  from  both  sides.  If  the  American  Society  of  Orthodontists  will  put 
their  members  in  a  position  where  they  can  say  to  men  sending  them 
cases,  that  they  are  compelled  to  refuse  paying  commissions,  under  penalty 
of  losing  their  standing  or  membership  in  their  Society,  it  will  be  a  step 
made  in  the  right  direction.  Then,  too,  I  think  the  dentists  should  be  in 
the  same  position,  and  I  propose  that  such  a  resolution  shall  be  presented 
at  our  next  meeting,  which  I  hope  you  gentlemen  will  attend.  The  reso- 
lution will  come  up  for  action  at  the  following  meeting.  I  want  the  moral 
support  of  your  presence  when  the  resolution  is  read. 

I  am  heartily  in  favor  of  the  resolution  as  pre- 

Dr.  CastO,  sented  by  Dr.  Ottolengui,  and  am  thoroughly  in  ac- 

CICt)Cland.  cord  with  the  movement.     As  regards  experiences,  I 

have  not  had  a  great  many.     I  have  paid  some  com- 


inissidii'-.  li  \\.■i'^  m\  inltntidii  to  treat  all  tlic  dentists  alike,  but  I  fouiid, 
as  1  had  \kv\\  inl'iiniKd,  lliai  a  j^^rcat  many  of  the  men  would  not  accept 
commissions  in  the  coniniunity  wliere  1  was  located.  T  gave  commissions 
because  1  had  been  led  into  it  by  the  older  men  in  the  s])ecialtv.  1  under- 
stood at  the  bei^dnnini;-  of  my  career  that  it  was  a  custom  followed  bv  most 
of  the  men.  I  understood  it  was  let^dtimate  and  fair,  and  1  felt  it  wa^  at 
that  lime,  but  as  I  sre  it  now,  and  1  haw  feh  for  several  months,  it  is 
something"  which  should  be  terminated,  and  I  believe  this  is  the  time  to 
terminate  it.  As  Dr.  McKa\-  has  said,  we  feel  we  need  the  moral  support 
of  the  Society  of  <  )rl]iodontists  behind  us. 

In  regard  to  this  address,  1  think  we  are  all  very 
Dr.  C  J\.  Rawley,     prtiud  of  the  courage  Dr.  Ottolengui  has  shown  in 
£olumbu$.  bringing-  the   matter   of  commissions   up   as   he   has 

done.  I  think  we  are  fortunate  also  in  that  he  is 
able  to  view  the  (piestion  from  both  sides,  from  that  of  the  general  practi- 
tioner as  well  as  from  the  standpoint  of  the  specialist. 

It  seems  to  me  that  one  of  the  main  points  in  this  matter  i>  ihe 
question  as  to  the  service  that  is  rendered.  It  is  the  dut\-  of  any  man  to 
his  patient  to  refer  him  where  he  can  get  the  best  services,  in  case  it  is 
something  he  does  not  wish  to  do  himself,  and  that  is  a  service  which  can 
not  be  paid  for.  I  would  feel  most  degraded  to  accept  from  one  of  my 
patients  a  fee  for  referring  him  to  some  other  man  for  work  I  do  not 
wish  to  do  myself,  and  I  have  had  occasion  to  send  many  patients  for  spe- 
cial services.  That  is  a  service  which  I  owe  that  patient :  it  is  a  question 
of  honor  between  myself  and  the  patient,  and  no  fee  can  compensate  for  it. 

In  talking  this  matter  of  fees  over  with  a  prominent  surgeon,  and 
as  you  all  know  it  is  a  matter  which  comes  up  there  also,  as  I  am  t<>lil 
some  surgeons  pay  commissions,  he  took  this  stand :  He  says  you  have 
no  right  to  accept  any  fee  from  a  patient  without  telling  that  patient  what 
the  fee  pays  for.  If  you  are  willing  to  discuss  the  matter  with  the  patient. 
then  \(ui  are  honest,  and  if  the  patient  chooses  to  give  you  die  fee  with 
iliat  understanding,  it  is  all  right.  For  instance  he  says,  "1  often  give  part 
I  if  in\  fee  to  a  ])hysician.  but  J  never  do  that  without  explaining  the  matter 
to  the  ])atient.  1  say  to  them:  'So  much  of  the  amount  it  will  cost  you 
is  for  me  for  the  operation,  and  so  nmch  of  it  is  for  the  physician  who 
takes  care  of  \  ou  afterward.'  That  commission  ]>ays  for  something:  fi^r 
the  care  of  the  ])atient."  In  the  same  wa\'  I  can  see  where  an  orthodontist 
might  be  justified  in  giving  a  commission,  or  rather,  dividing  the  fee, 
but  not  for  referring  the  patient. 

1  am  glad  to  have  the  opportunity  of  indorsing  this  resolution.  I 
hope  it  will  be  carried,  and  certainly  think  it  is  the  opportune  time  for 
it  to  be  adopted  by  this  Society. 
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Dr.  Ottolengui  has  brought  up  points  which  are 
Dr.  Uarncv  6.  Barnes,     vital  to  the  specialty  of  orthodontia.     Look  at  this 

Cleveland.  matter  of  commissions  !     We  have  limited  ourselves 

to  the  practice  of  orthodontia,  and  have  cut  ofif  all 
the  rest  of  dentistry. 

If  we  are  to  adopt  this  resolution  we  must  make  it  bindmg-  on  our- 
selves, and  the  men  outside  this  society  as  well.  If  the  resolution  goes 
through,  a  copy  of  it  should  be  sent  to  every  dental  magazine  and 
published. 

I  believe  when  the  resolution  is  taken  up,  it  should  clearly  differen- 
tiate between  a  commission  and  the  division  of  a  fee.  The  division  of  a 
fee  must  be  known  to  the  patient,  and  the  man  who  gets  a  part  of  the  fee 
— say  the  dentist — must  do  some  actual  work  in  the  case ;  he  must  take 
charge  of  and  assiune  a  part  of  the  responsibility. 

I   feel  that  this   Society,  with   such  noble  aims 
Dr.  Alfred  P.  Rogers,     and  principles,  will  have  washed  the  only  stain  from 
Boston.  its  garments  when  it  has  adopted  this  resolution.     I 

feel  greatly  encouraged,  because  not  long  ago  when 
I  started  as  a  specialist  in  this  work,  I  determined  to  enter  the  field  as 
cleanly  as  possible,  and  I  offered  no  commissions,  nor  will  I  do  it.  I 
stand  or  fall  on  that  principle.  Possibly  a  practice  might  be  secured 
sooner  by  following  the  other  plan,  but  not  better. 

I  want  to  thank  Dr.  Ottolengui  personally  for  bringing  this  matter 
up.  It  is  an  opportune  time.  The  society  is  in  a  position  to  accept  this 
resolution ;  in  doing  so  it  is  going  to  put  us  on  such  a  high  plane  of  pro- 
fessionalism that  no  man  can  raise  a  finger  against  us.  We  will  do  clean 
work  founded  on  noble  principles. 

I  was  surprised  to  hear  the  President  make  this 
Dr.  3.  Bond  Cittig,       reference  to  commissions.     It  has  all  been  a  surprise 

Hew  Vork.  to  me.    I  did  not  know  commissions  were  ever  given  ! 

I  have  gone  so  far  in  my  own  practice  as  to 
refuse  to  take  any  money  in  advance  from  the  patient.  If  he  paid  a  part 
of  the  fee  I  was  obliged  to  carry  the  work  ahead  under  any  circumstances. 
On  the  other  hand,  where  no  payment  Iiad  been  made  in  advance,  if  the 
patieni  (lid  not  do  as  I  told  him,  and  put  himself  completely  under  my 
charge,  I  could  dismiss  the  case. 

I  did  not  know  a  commission  was  ever  offered  except  by  hotel  men. 
A  hotel  man  came  to  my  office  with  a  Cuban ;  he  said  he  wanted  me  to 
correct  the  boy's  mouth  in  a  certain  length  of  time.  The  patient  had  to 
go  back  home  in  a  short  time.  The  hotel  man  wanted  a  commission  for 
bringing  him  to  me.  I  said,  "I  can  not  do  the  work  in  the  time  specified, 
and  as  to  the  commission,  you  will  have  to  go  somewhere  else."  The  thing 
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you  (liscliar<;v  your  cool<  lor  wIk'U  Ik-  i^'oo  to  ilu-  j^rooiT.  1  am  Nurpriseil 
to  fiiid  heiiii^  (lisciissoil  here. 

If  a  man  sends  a  patient  to  me  to  seeure  my  services  in  the  rep^ulation 
oi  his  teeth,  or  any  other  services  ot  wliicli  I  mi!4;ht  make  a  specialtv,  and 
expects  me  to  hand  liim  a  commis-^ion.  I  would  not  take  the  case  under 
any  circumstances. 

1  would  like  to  say  a  ijood  di-al  on  the  suhject  of 

Dr.  Cloyd  S.  Couirc,      conunissious.  hut  am  afraid  I  am  not  a  clear  cnoup^h 

Chicago.  thinker  to  e\temporaneousI\-  clothe   m\-   thoughts  as 

1    would    wish    In   present    them.       1    want    to   express 

my  appreciaticMi  ot"  Dr.  ( )tlolens.^ui's  address,  and   I'nr  his  thie  wording;  in 

setting   forth   our   ideals.      (  )ur    ideals    ma\    he    e|)itomizeil    sometimes    in 

someone's  else  words,  and  thus  hrou^ht   home  to  us  more  forcibl\'  than 

we  would  ordinarily  conceive  them. 

I  wish  to  heartily  indorse  the  idea  of  our  President  as  to  the  matter 
of  commissic~ins,  anil  1  think  there  will  certainly  he  no  dissentinfi^  yoice 
to  the  passage  of  the  resolution.  1  think  Dr.  I'.arnes's  suggestion.s  arc 
good  with  reference  to  sending  this  resolution  to  the  dental  societies. 

1    want   to  a(Kl  a   word  ot    testimonv  along  this 

Dr.  D.  Ulillard  Tlint.      line.      The  only  sleepless  night  I  ha\e  had  since  1  en- 

PittSburg.  g:iged  in  the  i)ractice  of  orthodontia  was  because  of 

this   cmnmi.s.sion   business.     \\'hen   T   starteil   a   year 

ago  to  specialize  I  '"cut  it  out."  and  during  that  time  never  gave  anything. 

Over  a  difference  as  to  sharing  fees  1   feel  1  ha\e  lo>i  the  intluence  of  ouc 

man  that  1  valued  very  highly. 

I  can  not  sutTiciently  express  my  delight  that  this  has  been  brought 
up  at  this  meeting.  We  talked  it  o\er  arouml  the  dinner  table  at  C'hicago. 
antl  it  was  hashed  and  rehashed,  but  now  we  can  see  the  solution  to  a  seri- 
ous problem,  esi^ecialh  serious  for  the  young  man  just  beginning.  I  felt 
a  great  relief  when  it  was  brought  up  here,  so  that  we  can  have  some 
backing  when  we  stand  for  what  we  consider  a  better  standard  ol  ethics. 

It  is   with   much  pleasure    I    listened   to  his  very 
Dr.  T).  J\.  Pullcn.        able  address.      The  rresident  brought  out  very  i)romi- 
BuffalO.  nenth    in   his  jKiper  the  subject  of  commissions,  al- 

though he  has  at  the  same  time  presented  before  us 
our  highest  ideals  and  aims.  1  am  ^ure  we  all  feel  grateful  for  the  good 
he  has  done  us  with  his  lournal  ;  I  fear  w  r  are  not  half  appreciative  of 
this  good.  1  believe  the  society  could  not  have  made  the  advancement  it 
has  in  the  past  few  years  without  the  aid  of  1  ri:.\is  oi-  1  .\  rKKi-:sr.  the  pages 
of  which  have  been  given  so  willingl\ .  regardless  of  the  expense  oi  the 
illustrations  and  text. 

(."oucernin-'-  commissions,   we  all   know    we  have   made  errors  in   the 


past,  and  I  am  sure  from  the  applause  to  the  remarks  that  have  been  made 
on  this  subject,  that  our  hearts  are  all  tuned  to  the  same  key  in  wishing 
to  abolish  the  commissions  absolutely  from  our  practices. 

I  believe  if  the  society  takes  this  action,  as  recommended  in  the 
resolution  of  the  President,  and  by  motion,  that  it  will  be  the  first  society 
on  record  to  express  itself  in  this  manner,  and  in  future  we  shall  look 
back  with  much  pride  on  the  record  established  in  this  matter. 

I  am  glad  the  President  has  invited  me  to  speak. 

Dl*.  T),  H.  Baker,        I  wanted  very  much  to  speak  on  this  subject,  but  not 

Boston.  being  a  member  of  the  society  I  am  situated  much 

like  the  Scotchman  who  was  groom  for  a  gentleman. 

The  gentleman  went  out  to  order  his  horse  and  found  the  Scotchman 

drunk.      He   said,    "You   are   drunk!"      No,"   the   groom  replied.      The 

Scotchman  then  grew  angry.    He  said,  "I  am  not  drunk.     Got !  I  wish  I 

was !" 

I  am  much  interested  in  the  subject.  I  have  been  practicing  ortho- 
dontia for  thirty  years.  While  not  a  specialist  exclusively,  I  have  for  the 
past  ten  or  fifteen  years  made  it  my  exclusive  work  almost  entirely. 

The  matter  of  commissions  is  a  serious  subject  with  me.  I  do  not 
believe  in  commissions,  but  as  stated  by  your  President,  there  are  two 
sides  to  the  question.  I  may  quote  two  cases  that  came  under  my  observa- 
tion. Something  like  fifteen  years  ago  a  dentist  brought  a  case  to  me 
for  orthodontic  services.  I  told  him,  in  reply  to  his  question,  that  I  did 
a  good  deal  of  that  work.  "What  commission  am  I  to  get  out  of  it?"  he 
says.  "What  do  you  want?"  was  the  reply.  "What  you  usually  pay."  I 
said,  "You  are  the  first  man  who  ever  asked  me  to  pay  him  a  commission." 
He  was  disgruntled,  and  I  lost  the  case. 

The  next  case  I  recall  was  sent  me  by  a  friend  only  a  few  years  ago. 
I  asked  if  he  wanted  anything  out  of  it.  He  said,  "Doctor,  I  do  not  feel 
just  as  though  I  should  take  a  commission,  but  a  man  can  not  turn  over 
a  case  without  giving  it  some  of  his  time."  There  is  some  truth  in  that, 
too.  I  think  the  line  to  work  along  is  to  get  the  general  practitioner  to 
realize  that  it  is  unethical  to  receive  a  commission.  There  are  many 
times  when  we  would  have  to  pay  a  commission  or  lose  a  case,  provided 
Dr.  Smith  and  Dr.  Jones  are  paying  commissions. 

I  am  heartily  in  accord  with  everything  I  have 
Dr.  1).  €.  Terris,        heard  here  to-day  on  the  subject  of  commissions.     It 
Brooklyn.  is  of  particular  interest  to  me,  as  I  am  just  starting 

in  the  practice  of  orthodontia  as  a  specialty.  I  re- 
cently returned  from  Dr.  Angle's  School,  and  to  say  I  am  enthusiastic 
would  be  putting  it  very  mildly.  I  have  endeavored  to  practice  ortho- 
dontia in  the  past,  but  as  I  look  at  my  cases  now,  after  my  education  in  the 
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West,  I  feel  my  efforts  have  been  almost  lost.  I  am  anxious,  I  almost 
feel,  to  take  up  the  case  of  every  patient  I  have  ever  worked  for,  and  do 
the  work  over  again. 

So  far  as  experience  in  commissions  is  con- 
Dr.  7.  C.  Hcmple,  ccrned,  my  own  has  been  nil.  I  have  never  given  a 
Hew  Vork.  commission.    When  I  came  to  New  York  to  practice 

orthodontia  I  was  somewhat  at  sea  on  this  question. 
I  did  not  know  whether  to  give  commissions  or  not.  In  this  uncertain 
state  of  mind  I  consulted  a  dentist  here  in  New  York,  and  this  gentleman 
told  me  that  he  had  never  accepted  a  commission.  He  said  if  a  commis- 
sion should  be  sent  to  him  by  a  specialist  he  would  return  that  portion 
of  the  fee  to  the  patient,  as  he  had  done  on  one  occasion,  because  he 
would  feel  that  he  had  done  nothing  to  earn  that  percentage,  and  if  the 
orthodontist  had  been  remunerated  for  his  work  by  that  portion  of  the 
fee  which  he  had  retained,  the  portion  which  had  been  paid  as  a  com- 
mission was  an  overcharge  which  rightfully  belonged  to  the  patient.  He 
therefore  advised  me  not  to  pay  commissions,  but  to  take  that  much  off 
the  fee  for  the  patient,  and  gentlemen,  I  thought  his  advice  was  sound. 

I  have  located  here  in  New  York,  and  I  pay  no  commissions  nor 
divide  fees,  nor  present  the  dentist  who  refers  the  case  with  a  beautiful 
hunting  or  fishing  outfit,  because  I  believe  the  honest,  conscientious 
dentist,  who  has  ideals  and  lives  up  to  them — and,  by  the  way,  there  is  a 
great  difference  between  the  man  who  preaches  ethics  and  the  man  who 
lives  ethics — does  not  want  a  commission. 

In  the  case  cited  here  this  morning  where  the  dentist  picked  up  the 
little  child  who  was  pla>  ing  in  the  park,  and  glancing  at  her  mouth,  told 
the  father  that  the  child  should  have  her  teeth  regulated,  if  that  man 
made  two  hundred  dollars  in  that  way  it  is  an  easy  method  of  making 
money.  I  use  the  term  "making  money"  advisedly,  for  this  "profes- 
sional gentleman"  certainly  did  not  earn  the  money  through  professional 
knowledge,  skill,  or  service.  It  is  clearly  a  case  of  accepting  money  with- 
out giving  value  received. 

There  may  be  some  slight  responsibility  attached  to  the  dentist  who 
refers  a  patient  to  a  specialist.  If  the  specialist  lacks  ability  and  his  opera- 
tions result  in  failure  it  reflects  unfavorably  on  the  dentist  who  recom- 
mended him.  but  money  does  not  compensate  for  such  responsibility. 
The  dentist  should  make  it  a  point  to  know  the  ability  of  the  specialist  to 
whom  he  refers  his  patients. 

I  feel  very  much  in  accord  with  the  sentiment  expressed  at  this 
meeting  in  regard  to  the  commission  proposition. 
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The  resolutions  as  advocated  by  the  President 
Dr,  0.  UP.  ttPbitC,        ill  his  address  to-day  can  not  but  meet  with  general 
Detroit.  approval  from  the  society. 

As  I  have  just  entered  the  profession  of  ortho- 
dontia, it  is  impossible  for  me  to  speak  with  experience  on  this  subject. 

I  have  talked  with  a  number  of  orthodontists  who  have  come  to  grief 
from  this  practice.  My  neighbor  Dr.  Watson  tried  the  plan  of  giving 
commission  for  cases  referred  to  him.  He  has  told  us  of  the  embarrassing 
positions  he  has  been  placed  in.  When  these  conditions  exist  there  must 
be  something  wrong,  and  if  wrong  should  be  stopped. 

The  only  man  who  has  advanced  any  sort  of  solution  to  this  problem 
was  Dr.  Dodson,  of  Grand  Rapids.  A  dentist  is  entitled  to  remuneration 
for  time  spent  upon  a  case,  and  he  may  render  a  bill  for  service  or  con- 
sultation. But  this  bill  or  statement  should  go  to  the  patient,  not  the 
orthodontist,  as  service  was  rendered  to  the  patient. 

It  is  very  important  that  this  question  should  be  settled  now  before 
the  evil  grows,  so  that  the  professional  standing  of  dentistry  and  ortho- 
dontia are  not  injured  by  it. 

I  am  more  than  ever  proud  of  being  President 
Dl*,  OttOlCllflUi.  of  such  a  lot  of  fellows.     I  want  to  discuss  primarily 

the  matter  of  the  division  of  fees.  There  must  be  ab- 
solutely no  such  thing  as  the  division  of  fees.  On  that  point  let  me  make 
my  position  perfectly  clear.  The  dentist,  in  a  technical  sense,  makes  a 
division  of  fee  with  the  laboratory  man  when  he  sends  a  certain  portion 
of  a  given  piece  of  work  to  the  laboratory  to  be  done,  and  the  patient 
knows  nothing  about  it;  often  he  does  not  even  know  the  laboratory 
assistant ;  there  is  an  agreement  between  the  dentist  and  the  laboratory 
man  to  do  a  certain  share  of  work  for  a  certain  sum  of  money,  but  it  is  no 
division  of  fee ;  that  is  paying  the  laboratory  man  for  specified  work.  The 
responsibility  remains  with  the  dentist. 

In  the  course  of  your  work  if  you  find  it  necessary  to  have  something 
done  by  a  dentist  in  the  mouth  of  your  patient  for  which  you  are  respon- 
sible, you  must  pay  the  dentist  for  it.  Make  no  division  of  fee,  but  pay 
the  dentist  his  fee  for  the  service  which  he  renders. 

There  is  only  one  circumstance  where  I  can  imagine  a  rightful 
division  of  a  fee.  That  is  where  a  dentist  is  taking  care  of  a  patient  in  an 
adjacent  town;  he  has  some  capabilities  but  he  wants  your  supervision 
of  the  work,  your  advice,  and  wants  you  to  put  on  the  appliances  and  tell 
him  what  to  do.  You  should  send  the  bill  for  your  services  to  the  pa- 
tient ;  and  the  dentist  should  send  the  patient  his  bill  for  his  work. 


Some  Considerations  in  Kctcntion. 


Herbert  A.  Pullen,  D.M.D.,  Buffalo,  N.  Y. 


The  earnest  workers  for  the  advancement  of  orthodontia  along  scien- 
tific Hnes,  have  recognized  for  some  time  past  the  undeveloped  possi- 
bilities in  the  field  of  retention  of  corrected  malocclusions.  To  realize 
that  improvement  in  technic  and  method  in  the  construction  of  simple, 
efficient  and  esthetic  retaining  appliances  is  a  great  present  necessity, 
we  have  only  to  observe  the  numbers  of  failures  which  are  daily  called 
to  our  attention. 

In  my  opinion,  there  are  three  reasons  for  this  state  of  affairs ;  first, 
because  the  rapid  strides  of  diagnosis,  prognosis,  and  treatment  have  out- 
stripped the  latter  consideration  of  retention ;  second,  the  advancement  in 
retention  methods  have  been  made  by  individuals,  and  no  systematic  col- 
lection and  arrangement  of  the  various  individual  methods  has  been 
attempted ;  third,  it  has  taken  some  time  to  reduce  the  complicated  retain- 
ing devices  of  the  past  into  simple  mechanisms  with  an  efficiency  viewed 
from  the  standpoint  of  retaining  of  the  normal  relationship  of  the  inclined 
planes  of  the  cusps  of  the  teeth  in  occlusion. 

The  importance  of  the  retention  problem  naturally  increases  with 
the  progress  of  treatment  toward  perfection,  and  it  requires  the  same 
minute  attention  to  detail  and  method. 

Experience  is  really  the  best  although  the  hardest  teacher,  for  the 
first   failure  of  the   novice   will   force  him   to   realize  the   value  of  the 
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mechanical  principles  of  force  and  resistance,  of  physiological  laws  of 
growth  and  development  of  alveolar  processes,  of  art  and  esthetics. 

Surely,  the  attainment  of  the  ideal  in  occlusion  and  facial  harmony 
ought  to  be  enough  to  ask  of  the  skill  of  the  operator  without  the 
extra  problem  of  retention,  with  all  its  vagaries  and  complications. 

Truly,  we  can  say  that  orthodontia  is  not  only  an  exact,  but  an  exact- 
ing science,  in  its  demands  upon  the  knowledge  and  skill  of  the  humble 
delver  into  its  mysteries. 

It  is  with  a  great  deal  of  pride  that  I  can  say  that  I  believe  the  great- 
est advance  in  the  developments  of  retention  methods  has  been  made  by 
the  American  Society  of  Orthodontists,  through  the  individual  and  organ- 
ized efforts  of  its  members  to  attain  perfection  in  method  and  results  in 
their  chosen  field. 

Much  has  been  said  and  written  about  the  ease  with  which  the  ready 
made  appliances  may  be  adapted,  and  many  individuals  believe  that  the 
science  of  orthodontia  consists  in  the  simple  application  of  the  arch  and 
molar  bands,  and  that  the  restored  occlusion  is  retained  in  this  condition  by 
virtue  of  its  own  temporary  integrity  or  perfection  without  further 
mechanical  retention. 

Such  a  cramped  conception  of  the  requirements  of  orthodontia  belongs 
only  to  the  novice  and  the  inexperienced,  who  learns  only  through 
failure  to  secure  results  and  maintain  them,  that  orthodontia  is  a  science 
which  requires  an  unusually  high  order  of  skill  and  ingenuity,  and  an 
extended  knowledge  of  its  mechanical  and  physical  aspects  by  those 
who  practice  it  successfully. 

A  rather  late  realization  of  the  truth  often  comes  to  the  beginner, 
when  after  dismissing  a  case  with  perhaps  no  retention  at  all,  or  at  least  an 
inefficient  apparatus,  the  return  of  the  malocclusion  causes  him  to  reflect 
on  the  wisdom  of  foreknowledge  of  the  requirements  of  retention. 

Just  at  this  point  I  wish  to  lay  especial  emphasis  upon  one  fact: 
although  normal  occlusion  is  attainable  in  the  correction  of  malocclusion, 
it  can  not  be  depended  upon  for  retention  except  in  simple  and  special 
cases,  or  after  varying  periods  of  fixed  retention-  of  the  teeth  and  arches 
with  appliances  especially  constructed  for  the  purpose. 

At  least  we  can  congratulate  ourselves  that  retention  is  a  field  in 
which  the  ready-made  appliance  has  little,  if  any,  use,  and  that  in  its 
varied  characteristics  of  mechanical  construction,  the  individual  can  give 
scope  to  his  ability  in  the  attainment  of  perfection,  in  the  mechanical 
artistic  and  esthetic  features  which  the  lover  of  the  art  alone  can  enjoy. 

Where,  except  in  a  previous  practice  of  dentistry,  consequent  upon  a 
college  training  in  the  principles  of  dental  science,  can  the  young  man 
entering  the  field  of  orthodontic  practice,  hope  to  receive  that  training  in 
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mechanics  which  will  enable  him  ever  to  rise  above  the  mediocre  in  his 
ability  to  construct  the  often  times  necessarily  complicated  retaining 
appliances? 

Is  the  M.  D.  degree  alone  any  guarantee  of  the  mechanical  fitness  of 
an  applicant  for  admission  into  your  rank  ?  Is  it  even  a  guarantee  of  his 
fitness  as  an  oral  surgeon,  possessed  of  sufficient  knowledge  of  dentistry 
to  enable  him  to  understand  the  diagnosis  and  treatment  of  the  simplest 
untoward  symptoms  which  might  develop  in  the  care  of  a  case  of  mal- 
occlusion ? 

Experience  has  already  answered  these  questions  in  the  negative,  and 
the  time  is  soon  coming  when  these  notions  will  disappear  like  the  fog 
under  the  sun's  rays,  through  a  clearer  perception  of  the  requirements 
of  the  science  of  orthodontia. 

Retention  of  teeth  and  arches  which  have  been 
Importance  of  restored  to  normal  relations  of  occlusion  is  as  impor- 

Hctcntion.  tant  in  its  bearing  upon  the  success  of  the  work  of 

the  orthodontist  as  the  treatment  itself,  since  in  almost 
every  case  it  is  a  necessity  for  the  permanence  of  the  result,  both  of  occlu- 
sion and  of  facial  harmony. 

Many  an  otherwise  successfully  conducted  case  has  come  to  failure 
because  the  principles  of  retention  were  not  understood,  or  else  were 
intentionally  ignored. 

In  the  first  place,  the  retention  of  a  corrected  malocclusion  is  a 
matter  of  more  than  a  few  weeks  in  point  of  time,  usually,  many  cases 
requiring  months  and  some  of  the  more  severe,  several  years  of  fi.xation 
in  order  to  overcome  the  resistance  of  the  fibers  of  the  peridental  mem- 
brane and  the  tendency  of  arches  to  contract  and  assume  their  original 
shape  after  expansion  and  other  operations  thereon. 

Retention  may  he  defined  as  tlic  maintenance  of  sufficient  anla^^- 
onisiii  to  the  forces  tending:;;  to  cause  the  return  of  a  corrected  malocclu- 
sion to  its  orii^inal  condition,  to  ensure  the  f<eruianence  of  the  norma' 
relationships  of  occlusion  li^hich  have  been  established. 

If  the  forced  efYort  to  return  is  greater  than  the  antagonizing  re- 
>istance  of  the  retaining  niiixirntus.  the  retention  can  not  be  perfect  and 
more  or  less  return  of  original  malpositions  of  teeth  and  arches  may  b^- 
expected.  An  equilibrium  of  these  forces  must  be  maintained  in  ordet 
to  secure  proper  retention. 

There  are  two  principles  in  the  consideration  of  the  retention  of 
the  teeth  which  should  be  studied  in  every  case;  vi/c..  the  phvsiological 
and  the  mcclianical,  tlic  fdrnu'r  dealing  with  the  changes  during  and 
subsequent  to  tooth  movement,  the  stage  of  development  of  the  arches, 
the  resistance  of  the  fibers  of  the  peridental  membrane,  and  the  varying 
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Fig.  I. 


Fjg.  2. 


Fig.  3. 
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densities  of  the  alveolar  processes,  etc.,  and  the  latter,  with  the  studv  of 
resistance  to  return  tooth  movements  and  the  construction  of  the  simplest 
and  most  efficient  appliances  wliicli  will  answer  the  re(|uirements  of  re- 
tention. 

The  alveolar  processes  being  superimposed  ujjon  the  undcrlyin}:^  bone 
of  the  maxilla  and  mandible,  and  continuous  in  development  and  resorp- 
tion with  the  development  and  loss  of  the  teeth,  concerns  us  chiefly  in  the 
study  of  the  physiological  changes  in  the  tissues  surrounding  the  moving 
teeth. 

,  It  is  reasonable  to  suppose,  from  the  rapidity  of 

Ketcntion  During        development  of  the  alveolar  processes  during  certain 

Development.  stages  of  the  eruption  of  the  permanent  teeth,  that 

the  movement  of  the  teeth  at  the  time  when  these 
changes  are  taking  place,  conforms  most  nearly  to  a  natural  and  physio- 
logical process,  and  that  the  amount  of  absorption  of  alveolar  processes 
in  advance  of  moving  teeth  is  comparatively  slight,  the  change  in  these 
structures  being  analogous  to  the  natural  developmental  changes  which 
would  occur  in  case  no  malocclusion  had  existed. 

For  example,  at  the  age  of  six  years,  that  being  the  stage  of  devel- 
opment of  the  arches  in  the  treated  case  in  Fig.  i,  any  expansion  of  the 
arch,  or  gaining  of  sufficient  space  for  the  eruption  of  the  developing 
permanent  teeth,  serves  only  to  assist  Nature  in  her  own  retarded  develop- 
mental processes,  which  through  some  slight  cause,  either  local  or  remote, 
have  not  been  uniform  nor  sufficient  for  the  accommodation  of  the  teeth 
which  may  be  ready  to  erupt. 

The  more  experience  the  orthodontist  has  in  correcting  malocclusion 
of  the  teeth  of  children,  or  in  its  prevention,  by  simple  and  painless  opera- 
tive methods,  the  more  does  he  become  convinced  of  the  manifold  ad- 
vantages to  be  derived  from  the  treatment  of  these  cases  prior  to  or 
during  the  stage  of  rapid  growth  that  is  exhibited  during  the  eruption  of 
the  permanent  teeth  and  the  development  of  the  alveolar  processes  at 
this  time. 

Whatever  may  have  been  the  immediate  or  remote  cause  for  the 
arrest  of  development  in  the  anterior  part  of  the  arch  shown  in  the  left 
cast  in  Fig.  i,  it  is  certain  that  the  restoration  of  the  spaces  for  the  erup- 
tion of  the  permanent  laterals,  and  the  mechanical  widening  of  the  arch, 
most  nearly  simulates  Nature's  efforts  to  produce  that  growth  and  devel- 
opment which  should  be  normal  in  the  case. 

In  other  words,  we  can  not  consider  the  operation  <>t  expansion  m 
this  case,  as  shown  in  the  cast  on  the  right,  to  he  an  unnai\u-al  witlening 
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or  enlargement  of  the  dental  arch,  but  simply  an  assistance  to  a  natural 
development  otherwise  unattainable  through  arrested  developmental  con- 
ditions. 

It  is  often  noticed  in  cases  of  this  kind  that  the  tissues  in  the  imme- 
diate neighborhood  of  the  operation  begin  to  develop  quite  rapidly,  and 
many  times  an  erupting  tooth  which  has  been  arrested  at  a  certain  stage 
by  reason  of  the  undeveloped  condition  of  the  arch,  will  begin  to  erupt 
very  rapidly  during  the  period  of  expansion  and  making  of  room  for  it  in 
the  arch. 

One  principle  which  should  be  observed  in  these  early  operations 
is  the  gaining  of  more  than  sufficient  space  for  the  accommodation  of 


Fig.  4. 


the  erupting  teeth,  as  more  or  less  space  is  lost  through  the  settling  back 
of  the  teeth  after  expansion,  even  with  the  retaining  appliance  in  position, 
so  that  what  was  apparently  sufficient  room  by  actual  measurement  for  a 
developing  permanent  tooth,  would  be  found  to  be  slightly  diminished 
and  inadequate  for  the  placing  of  this  tooth  in  its  proper  position  in  the 
arch. 

This  condition  of  affairs  must  be  taken  into  account  in  the  retention 
of  these  regained  spaces,  and  an  appliance  used  which  will  most  perfectly 
answer  the  requirements  of  fixation  of  the  positions  of  the  adjacent 
deciduous  teeth  which  have  been  moved  to  make  room  for  the  eruption 
of  these  permanent  teeth. 

An  appliance  which  will  efficiently  retain  the  anterior  part  of  the 
arch  during  the  developing  period,  and  attached  entirely  to  the  deciduous 
teeth,  is  shown  in  Fig.  2,  being  the  retention  of  the  anterior  part  of  the 
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arch  of  the  case  shown  in  Fig.  i.  A  great  amount  of  strength  in  a  retain- 
ing appliance  attached  to  the  deciduous  teeth  is  never  necessary  because 
of  the  slight  resistance  they  afiford  to  the  action  of  force  appliances  in 
their  movement,  due  to  their  small  short  roots,  and  the  cartilaginous 
nature  of  the  alveolar  process  during  their  dentition. 

As  the  retention  of  the  deciduous  teeth  is  only  a  temporary  atTair. 
such  retention  should  be  under  the  watchful  care  of  the  operator  at 
frequent  intervals,  so  that  on  the  early  indications  of  the  absorption  of 
the  roots  of  the  deciduous   teeth   supi)orting  the  retainer,  the  appliance 


Fig. 


may  be  removed  and  reconstructed  upon  other  teeth  whose  rigidity  will 
be  of  sufficient  duration  for  the  permanence  of  the  result  established  by 
the  operation. 

There  is  also  this  difference  between  the  retention  of  the  deciduous 
teeth  and  the  permanent  ones ;  retention  of  the  deciduous  teeth  is  a 
process  of  temporary  fixation  for  development  of  the  arch  alone,  while 
retention  of  the  permanent  teeth  is  often  a  necessity  for  the  maintenance 
of  them  in  their  relative  positions  in  the  arch,  regardless  of  develop- 
ment, although,  of  course,  the  permanent  teeth  are  also  retained  in  cer- 
tain positions  for  the  purpose  of  securing  development  of  the  arches  when 
necessary. 

In  the  cast  on  the  left  of  Fig.  3,  it  will  be  observed  that  the  second 
deciduous  molar  on  the  left  side  of  the  arch  has  been  prematurely  lost, 
and  its  space  closed  up  in  the  manner  usually  followed  in  such  cases, 
there  being  insufficient  space  for  the  eruption  of  two  bicuspids  between  tiic 
permanent  cusjmcI  and  first  permanent  molar  on  that  side. 
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Fig.  6. 


Fig.  7. 

The  retention  of  the  regained  space  after  operation  may  be  noticed  in 
the  cast  on  the  right,  both  cuspid  and  molar  being  banded  and  a  strong 
bar  soldered  to  the  lingual  surface  of  each  band,  the  whole  being  cemented 
in  position  until  the  eruption  of  the  bicuspids. 

It  is  a  well  known  fact  in  orthopedic  and  orthodontic  practice  that  the 
rapidity  of  the  restorative  or  building  up  process  in  bony  tissues,  as 
after  setting  of  fractures,  is  proportionate  to  the  degree  of  fixation  of 
the  parts  during  the  period  immediately  following  the  corrective  opera- 
tions. 

To  the  end,  therefore,  of  shortening  the  time  of  retention  as  well 
as  obtaining  a  more  perfect  development  and  greater  strength  of  the 
tissues  surrounding  the  moved  teeth,  and  avoiding  the  possibility  of  any 
loss  from  contraction  of  arches  after  expansion  or  of  regained  spaces, 
the  fixed  retaining  appliance,  with  cemented  bands,  is  now  generally  to 
be  preferred  to  any  other. 
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Fig.  8. 


To  illustrate,   in   the  past,   the   removable  roof- 

Koof-plates.  plate,   as   seen   in   Fig.   4.   with   spur   e.xtending  out 

through  the  space  regained  for  the  cuspid,  was  long 

considered  efficient  for  the  temporary  character  of  the  retention,  as  the 

occlusion  was  sufficient  to  retain  the  four  incisors  and  very  little  tension 

was  required  to  hold  the  space  open  for  the  cuspid. 

After  continued  trials  of  this  plate,  the  writer  was  compelled  to 
give  up  its  use,  because  of  more  or  less  loss  of  the  space  gained  for  the 
eruption  of  the  cuspids,  and  the  inconstant  and  unreliable  pressure  exerted 
by  an  appliance  which  was  retained  in  position  only  by  suction,  or  a 
couple  of  tiny  spurs  imbedded  in  the  plate  and  extending  into  the  inter- 
proximal spaces  between  teeth  on  opposite  sides  of  the  arch. 

A  removable  plate  which  is  efficient  to  a  greater  degree,  in  similar 
cases,  is  shown  in  Fig.  5.  the  Jackson  spring  clasp  attachments  serving  to 
make  the  plate  remain  in  position  very  firmly  during  the  time  necessary  for 
the  cuspid  to  erupt.  An  artificial  tooth  attached  to  the  rubber  spur 
which  extended  through  the  cuspid  space,  gave  an  esthetic  appearance 
to  the  appliance  when  in  position. 


Although  the  writer  finds  an  occasional  place  for  the  use  of  the  roof 
plate  with  the  spring  clasp  attachments  as  shown  in  the  cut,  a  fixed  reten- 
tion with  bands  and  spurs  has  proven  much  more  satisfactory. 

An  exactly  similar  case  in  Fig.  6,  exhibits  a  re- 

YK(A  taining  appliance,   which,   by   having  two   cemented 

Kctailtcrs.  bands  connected  by  a  strong  spur,  leaves  no  question 

as  to  the  constancy  of  fixation  and  perfect  retention 

of  the  space  for  the  unerupted  cuspid. 

A  little  more  esthetic,  perhaps,  in  its  construction,  and  fully  as  effi- 
cient, is  a  fixed  retention  from  one  first  bicuspid  to  the  other,  in  Fig.  7, 
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retaining  the  regained  spaces  for  the  eruption  of  both  cuspids.  Bands 
are  cemented  upon  both  of  the  first  bicuspids,  having  previously  been 
united  with  the  strong  16  gauge  bar  of  clasp  metal  extending  along  the 
lingual  surfaces  of  the  incisors,  and  having  spurs  of  21  gauge  (B.  &  S.) 
clasp  metal  bent  around  the  distal  angles  of  the  lateral  incisors  to  the 
labial  surface  to  hold  the  four  incisors  intact. 

This  appliance  is  as  simple  and  esthetic  as  can  possibly  be  con- 
structed for  a  case  of  this  kind,  and  the  writer  believes  that  it  could 
well  be  used  as  a  standard  retention  for  similar  cases  in  which  no  rota- 
tion of  any  extent  is  necessary  in  the  incisor  region. 

The  left  side  of  the  case  in  occlusion,  before  and  after  treatment,  is 
shown  in  Fig.  8,  and  one  is  struck  by  the  inconspicuousness  of  the  retain- 
ing appliance  from  this  view. 

In  confirmation  of  a  theory  which  has  long  been  held  by  many 
writers  on  orthodontia,  I  have  collected,  in  one  case,  at  least,  sufficient 
evidence  to  warrant  a  firmer  belief  in  certain  physiological  processes  oc- 
curring after  tooth  movement,  which  are  of  intense  interest  to  the  ortho- 
dontist, especially  in  the  consideration  of  certain  features  of  retention 
which  have  puzzled  the  ablest  and  most  acute  observers  of  the  functional 
disturbances  coincident  with  tooth  movement. 
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In  an  operation  on  a  thirteen-year-old  boy  for  the  extraction  of  a 
supernumerary  right  lateral  incisor,  and  its  replacement  by  its  natural 
substitute,  whose  position  in  the  arch  the  supernumerary  had  usurped, 
there  were  taken  three  X-ray  pictures  of  the  scat  of  the  operation 
between  the  right  central  incisor  and  righ.t  lateral  incisor,  representing 
three  stages  which  might  be  of  scientific  value  in  the  study  of  bone 
ch  inges  coincident  with  orthodontic  operations,  one  being  taken  at  the 
beginning  of  treatment,  the  second,  after  extraction  of  the  supcrnunicrarv 
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and  correction  of  the  malocclusion,  and  the  third,  being  six  or  eight 
months  after  a  period  of  fixed  retention  of  the  normal  lateral  in  its 
proper  position. 

The  first  radiograph  exhibited  the  normal  relationship  and  density 
of  the  bony  tissues  between  these  teeth :  the  second,  considerable  ab- 
sorption of  tissue  after  the  extraction  and  the  breaking  down  of  tissue 
ahead  of  the  moving  lateral ;  the  third,  a  very  complete  and  perfect  re- 
construction of  the  bony  septum  intervening  between  the  central  and 
lateral  after  the  fixed  retention,  for  a  period  of  at  least  six  months,  of 
the  normal  lateral. 

Although  this  evidence  of  bone  reconstruction  after  resorption  has 
been  carried  out  in  but  the  one  case,  it  is  a  source  of  some  satisfaction 
to  observe  the  working  out  of  Nature's  processes  through  the  medium 
of  the  X-ray.  especially  if  they  are  confirmatory  of  theories  which  we 
know  must  be  true  in  order  that  a  permanence  of  the  results  obtained  by 
orthodontic  operations  may  be  assured. 
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Fig.  12. 


Fig.  13. 


Fig.  14. 
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We  have  become  accustomed  to  divide  tlie  retention  of  the  individual 
arches  into  the  portions  anterior  and  posterior  to  the  cuspids,  retaining 
the  ahgnment  of  the  incisors  with  a  fixed  retaining  apparatus,  and  the  en- 
largement of  the  arches  after  expansion  with  a  removable  apparatus, 
usually  in  the  form  of  a  plate. 

The  average  case  requiring  this  method  of  retention  is  represented 
by  a  contraction  of  the  anterior  part  of  the  arch,  with  the  cuspids  out- 
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standing,  the  usual  retention  of  the  incisors  and  cuspids  being  an  appli- 
ance consisting  of  two  bands  upon  cuspids,  united  by  a  strong  lingual 
bar  touching  the  lingual  surfaces  of  all  of  the  incisors. 

Whereas  this  appliance  is  effective  in  many  cases,  in  others  it  does 
not  seem  to  answer  the  purpose  as  well. 

For  example,  in  Fig.  9,  the  retention  of  the  anterior  part  of  the 
arch  is  obtained  by  banding  the  laterals,  extending  labial  spurs  over  the 
cuspids  to  keep  them  in  place,  and  a  lingual  looped  wire  from  one  lateral 
band  to  the  other,  the  loop  answering  the  purpose  of  allowing  the  spaces 
between  the  incisors  to  be  closed  up  during  the  first  few  days  of  reten- 
tion and  bringing  a  pressure  to  bear  upon  the  labial  surface  of  the 
cuspids  sufficient  to  keep  them  in  alignment. 
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Fig.  17. 


Fig.  18. 


Fig.  19. 
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The  loop  is  contracted  by  means  of  a  pair  of  round  nosed  pliers 
which  can  be  made  to  brinc^  pressnre  on  either  side  of  it. 

A  variation  from  this  appliance  for  the  purpose  of  retaining  the 
anterior  part  of  the  arch  is  seen  in  Fig.  lo,  the  laterals  being  banded. 
and  the  bands  connected  upon  the  labial  surface  by  the  retaining  wire 
which  also  passes  over  the  labial  ridges  of  the  cuspids.  Advantage  can 
be  taken  of  the  settling  backward  of  the  incisors  with  this  appliance  in 
position,  to  bring  sufficient  pressure  to  bear  upon  the  labial  surfaces  of  the 
cuspids  to  keep  them  harmoniously  aligned,  a  feature  which  is  not  pos- 
sible in  the  usual  retention  from  cuspid  to  cuspid,  the  bands  upon  each 
of  these  teeth  being  connected  with  the  lingual  base  wire. 


Fig.  20. 

Its  worst  feature  is  conspicuousness,  which  will  offset  its  otherwise 
good  qualities. 

The  retention  of  the  posterior  part  of  the  arch  after  expansion  is 
usually  accomplished  with  the  removable  roof-plate,  which,  although  not 
conforming  to  the  laws  of  fixation  of  a  retaining  appliance,  seems  to  have 
been  more  or  less  popular  on  account  of  its  easy  construction  and  adapta- 
tion. 

In  the  form  shown  in  Fig.  1 1 ,  the  roof-plate  depends  upon  adhesion 
and  small  wire  extensions  into  the  interproximal  spaces  between  the 
bicuspids  for  its  support,  relying  upon  the  laterally  inward  pressure  of  the 
arch  to  return  to  its  original  position  to  assist  in  retaining  the  retaining 
appliance,  a  rather  unreliable  support  in  view  of  the  inconstancy  of  posi- 
tion of  the  appliance. 

The  roof-plate  in  this  form  often  fails  because  of  the  great  pressure 
of  the  return  forces  causing  it  to  slip  out  at  one  side,  when  its  use- 
fulness is  over. 
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It  can  be  made  effective  to  a  greater  degree  by  the  addition  of  the 
Jackson  spring  clasp  attachments  around  bicuspids  or  molars  on  both 
sides  as  the  case  may  need. 

The  use  of  the  lingual  arch  for  retention,  as 
Cingual  Brcl)  suggested  by  Dr.  Lourie,  invites  many  possibilities 

Retainers.  of  artistic  and  esthetic  retention  of  the  teeth. 

In  Fig.  12,  its  use  in  retaining  the  incisors  from 
going  back  into  their  sockets  after  being  elongated  is  effective,  especially 
with  the  spur  over  the  occlusal  surfaces  of  the  deciduous  molars  to  assist 
in  the  support  of  the  lingual  arch  in  position. 


Fig.  21. 

The  arch  is  soldered  at  either  end  to  the  ends  of  the  lingual  screws 
of  the  molar  clamp  bands  which  in  this  case  were  placed  upon  the 
second  deciduous  molars. 

Following  closely  the  curve  of  the  arch,  the  lingual  wire  passes 
under  lugs  soldered  to  the  lingual  surface  of  the  incisors,  and  the  molar 
clamp  bands  with  the  lingual  wire  are  first  cemented  into  position,  and 
then  the  incisor  bands  are  filled  with  cement  and  slipped  between  the 
teeth  and  the  wire  and  forced  into  place. 

The  retention  of  incisors  which  have  been  rotated  may  be  accom- 
plished by  the  lingual  arch  method  by  attaching  spurs  to  the  lingual 
angles  of  bands  upon  the  incisors  which  have  been  rotated,  mesially 
or  distally  according  to  the  direction  necessary  to  overcome  the  return 
tendency,  these  spurs  to  be  bent  around  the  lingual  arch  in  such  a  way 
that  they  are  very  firmly  attached. 

Fig.  13  illustrates  the  right  occlusion  and  Fig.  14  the  left  occlusion, 
before  and  after  treatment,  of  a  case  of  Class  II,  Div.  I   (Angle),  the 
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patient  licini;-  nine  years  of  aL;c'.  and  having-  the  dfciduous  cuspids  and 
molars  still  in  position. 

Tt  is  a  good  plan  to  retain  these  cases  until  the  permanent  cuspids 
and  bicuspids  have  erupted  into  occlusion,  so  as  to  get  the  benefit  of 
the  retentive  force  of  their  inclined  planes  in  occlusion. 

A  buccal  view  of  the  retaining  appliances  used  in  this  case  is 
shown  in  Fig.  15,  the  upright  spurs  upon  upper  and  lower  molar 
bands  serving  to  retain  the  normal  mesio-distal  relationship  established 
between  the  arches,  and  the  bands  upon  the  incisors  acting  in  conjunction 
with  a  lingual  arch,  effectually  retains  the  upper  incisors  in  their  normal 
positions. 


Fig.  22. 


The  buccal  spurs  upon  the  molar  bands  are  constructed  of  square 
German  silver  wire,  which  is  admirably  adapted  to  this  use,  as  it  gives 
flat  surfaces  for  the  sliding  of  the  inclined  planes  of  the  two  spurs  when 
antagonizing  during  occlusion. 

A  view  of  the  lingual  arch  wire  in  position  on  this  case  is  seen  in 
Fig.  16,  attached  to  the  ends  of  the  screws  on  the  molar  clamp  bands, 
and  following  the  curve  of  the  arch  accurately  close  to  the  necks  of  the 
teeth,  and  in  the  incisor  region,  having  attached  to  it  by  small  wire 
spurs  bent  around  its  circumference,  the  two  incisor  bands,  which,  with 
the  addition  of  spurs  upon  their  labial  surfaces  extending  over  the  laterals, 
retain  the  four  incisors  from  moving  forward. 

These  retentions  are  rather  difficult  to  make,  but  that  they  nuist  come 
into  general  use  for  reasons  of  esthetics  and  ctticiency,  seems  probable  at 
this  writing:. 


38 


Fig.  23. 


Fig.  24. 


Fig.  25. 


Fig.  17  illustrates  the  before  and  after  treatment  models  of  a  case 
of  Class  II,  Div.  2,  subdivision,  in  which  there  has  been  a  shifting  of  the 
occlusion  on  the  right  side  only  from  distal  to  normal. 

A  unique  feature  of  the  retention  is  the  spur  extending  friMii  the  band 
upon  the  right  lateral  incisor  over  the  labial  surface  of  the  cuspid  (Fig. 
18),  which  assists  in  retaining  the  upper  cuspid  and  bicuspids  on  the 
right  side  from  moving  forward.  The  band  and  spur  also  serve  to  keep 
the  lateral  from  rotating,  for  which  purpose  it  was  originallv  intended. 

The  interlocking  spurs  upon  the  first  molars  retain  the  corrected 
occlusion  in  the  molar  region. 


Fig.  26. 


The  retention  of  laterals  which  have  been  inlocked  is  sometimes  diffi- 
cult owing  to  the  lingual  inclination  of  their  roots  immediately  after  their 
movement  into  alignment,  and  their  tendency  to  slip  back  into  their 
former  positions  inside  of  the  arch. 

In  a  case  like  that  shown  in  Fig.  19,  the  usual  cuspid  to  cuspid 
retention  has  proven  ineffectual  in  the  writer's  practice,  it  being  found 
necessary  to  band  both  laterals  and  cuspids,  with  labial  spurs  upon  the 
lateral  bands  extending  over  the  adjoining  teeth,  and  lingual  spurs  upon 
the  cuspid  bands,  extending  over  the  lingual  surfaces  of  both  laterals  and 
laicuspids.  This  retention  is  not  permanent,  as  the  full  development  of 
the  anterior  part  of  the  arch  has  not  taken  place,  but  it  answers  the 
purpose  of  effectually  holding  the  lateral  incisors  in  place  until  such  de- 
Tclopment  has  occurred  a?   will  place  the  roots  of  those  teeth   in   their 
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proper  relationship  with  those  of  the  adjoining  teeth,  when  a  shgnt  read- 
justment of  the  anterior  teeth  may  be  necessary. 

The  retention  of  the  protrusions  of  Class  I  has  always  proven  a  diffi- 
cult matter,  but  the  favorable  results  from  the  lingual  arch  attached  to  in- 
cisor bands  in  Class  II,  as  in  Fig.  i6,  seem  to  indicate  that  the  same  reten- 
tion can  be  used  to  advantage  in  a  protrusion  of  Class  I,  Fig.  20,  where  the 
added  strain  of  buccal  spurs  for  retaining  the  molar  occlusion  need  not 
be  reckoned  with. 

Up  to  the  present  time,  the  retention  of  this  class  of  cases  in  the 
writer's  practice  has  consisted  of  a  removable  plate,  Fig.  21,  with  spring 
clasp  attachments  on  molars  and  bicuspids,  and  a  spring  wire  extending 
around  the  cuspids  and  incisors,  and  capable  of  being  so  adjusted  that 
a  slight  tension  is  kept  upon  the  incisors  during  the  time  it  is  worn. 

There  are  some  cases  occurring  in  practice  which  seem  to  be  excep- 
tionally difficult  to  diagnose  and  treat  on  account  of  the  loss  of  many 
of  the  permanent  teeth,  and  the  consequent  complications  caused  by  the 
elongation  of  teeth,  and  contraction  of  arches,  etc. 

Such  a  case  is  exhibited  in  Figs.  22  and  23,  before  and  after  treat- 
ment, with  retaining  appliances  in  position  in  the  after  treatment  models. 
Here,  as  in  the  previous  case,  the  plate,  with  spring  clasp  attachments, 
plays  a  very  important  part,  not  only  in  retaining  spaces  regained  for 
permanent  teeth,  but  also  supplying  artificial  substitutes  attached  to  the 
plate  itself. 

A  view  of  the  upper  casts  of  this  case  in  Fig.  24,  shows  the  retention 
of  five  of  the  anterior  teeth  with  the  lingual  spur  from  lateral  to  cuspid, 
and  a  roof  plate,  with  spring  clasp  attachments  and  three  artificial  teeth, 
effecting  the  retention  of  the  rest  of  the  arch. 

Another  plate  with  spring  clasp  attachments  and  artificial  substitutes 
for  natural  teeth  which  were  missing,  accomplishes  the  greater  part  of 
the  retention  of  the  lower  arch  as  seen  in  Fig.  25,  in  position  in  the  cast 
on  the  right. 

The  profile  of  this  case,  before  and  after  treatment,  is  exhibited  in  Fig. 
26,  as  illustrative  of  the  effectual  retention  of  the  normal  position  of  the 
teeth  and  arches  by  the  appliances  just  shown  in  position  on  the  casts. 

In  extreme  cases  of  Class  II  and  III,  the  continued  use  of  the 
intermaxillary  elastic  from  one  arch  to  the  other  for  an  indefinite  period 
is  proving  an  efficient  aid  in  those  cases  in  which  the  usual  methods  of 
retention  does  not  seem  adequate.  These  elastic  bands  are  so  adjusted 
that  they  will  just  counterbalance  the  tendency  of  the  arches  to  return 
to  their  positions  of  mesial  or  distal  occlusion. 


Discussion  of  Dr.  Pullcit's  Paper. 


I  regret  that  Dr.  Angle  is  not  here  to  discuss  this 
Dr.  JFIIfrcd  P.  Rogers,  very  interesting  paper.  I  shall  try ,  however,  to 
present  a  few  ideas  from  my  own  experience  which 
may  be  of  value.  I  believe  it  is  well  to  emphasize  the  great  import- 
ance of  retention ;  because  so  many  have  become  interested  in  ortho- 
dontia and  have  allowed  those  prominent  features  of  art  and  occlusion  to 
occupy  their  minds  to  at  least  the  partial  exclusion  of  this  very  important 
feature.  Many  general  practitioners  are  interested  in  this  work,  some 
failing  utterly  to  appreciate  the  value  or  necessity  of  proper  retention. 
The  glowing  features  of  treatment  have  occupied  their  attention  almost 
exclusively,  and  cases  are  undertaken  and  treated  with  absolutely  no  at- 
tention given  to  retention,  which,  if  not  understood  and  ]iroperly  applied, 
renders  the  work  worse  than  worthless,  because  our  efforts  have  been 
spent  in  vain,  and  months  or  years  of  valuable  time  wasted. 

In  order  to  bring  the  subject  of  retention  clearly  before  the  profes- 
sion, it  seems  to  me  that  we  must  agree  upon  certain  definite  principles, 
just  as  we  do  in  the  treatment  of  malocclusion.  Dr.  PuUen  very  wisely 
referred  to  the  age  problem,  and  I  am  going  to  emphasize  what  he  has 
said  by  insisting  that  we  shall  commence  treatment  in  the  early  stages, 
if  necessary  in  the  temporary  set.  guiding  the  permanent  teeth  gently  into 
their  proper  places ;  then  when  they  erupt  the  interlocking  of  the  cusps 
affords  an  efficient  and  permanent  retention.     Multitudinous  movements  to 
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which  the  teeth  are  subjected  in  pronounced  cases  makes  the  matter  of 
anchorage  during  retention  a  subject  to  tax  our  most  careful  and  sincere 
thought. 

The  idea  presented  by  Dr.  Abell  regarding  the  restoration  of  spaces 
for  teeth  not  yet  erupted  appeals  to  me,  because  in  the  establishment  of 
retention  we  sometimes  realize  the  fact  that  greater  growth  will  take 
place  for  the  admission  of  the  teeth  that  are  to  come ;  therefore  in  placing 
retainers  where  the  anterior  teeth  have  been  moved  into  occlusion  and  the 
first  molar  is  in  position,  the  lingual  wire  should  be  so  constructed  that 
it  may  be  stretched  to  give  ample  room  for  the  bicuspids  and  cuspids  to 
come  later. 

It  is  undoubtedly  true  that  we  learn  most  through  our  failures.  This 
idea  calls  to  my  mind  a  case  of  the  third  class  which  I  once  treated,  in 
which  the  entire  upper  arch  was  in  lingual  occlusion  with  a  lingual  tipping 
of  the  molars  and  bicuspids  of  the  lower  arch,  although  the  arch  was  of 
normal  size.  The  restoration  of  occlusion  was  accomplished  and  the 
upper  arch  which  was  greatly  expanded  was  retained  by  means  of  a  rub- 
ber plate,  which  was  kept  in  position  for  eighteen  months,  but  gradually 
with  the  settling  of  occlusion  the  lower  arch  showed  still  greater  expan- 
sion until  the  upper  teeth  were  again  slightly  in  lingual  occlusion  although 
they  had  not  changed  their  position.  This  shows  the  great  force  of  the 
inclined  planes  and  how  important  it  is  that  they  should  be  placed  and 
retained  in  their  correct  positions.  This  case  was  a  partial  failure,  but  it 
carries  with  it  a  valuable  lesson. 

In  the  retention  of  the  second-class  cases  Dr.  Howe  of  Boston  spoke 
to  me  of  a  very  efficient  aid  in  dealing  with  these  cases.  The  idea  was 
to  band  the  lower  bicuspids,  attaching  thereto  a  spur  extending  between 
the  inclined  planes  of  the  upper  cuspid  and  first  bicuspid.  Regarding  the 
retainer  for  which  Dr.  Lourie  is  given  credit,  I  would  like  to  say  that  I 
have  elevated  anterior  teeth  and  retained  them  in  this  manner,  but  have 
noticed  that  sometimes  the  molars  have  tipped  slightly,  allowing  the  ante- 
rior teeth  to  settle  slightly.  This  may  be  overcome  by  extending  a  spur 
between  the  cusps  of  the  second  bicuspids,  making  its  attachment  on  the 
molar  band. 

Where  the  upper  incisors  have  needed  to  be  con- 

Dr.  Courie.  siderably   depressed   in   their  sockets,    I   have   re-en- 

forced the  molar  anchorage  by  attaching  to  the  first 
bicuspid  as  well. 

I  think  that  would  be  an  efficient  means,  myself. 

Dr.  Rogers.  There  are  men  here  of  very  much  more  experience, 

and  I  should  like  to  give  way  to  them  for  the  further 
discussion  of  this  paper. 
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1   have  found  wc  need  more  room   for  the  per- 
Dr.  JIbclI.  manent  bicuspids  and  cuspids  than  we  have  between 

the  first  permanent  molar  and  permanent  lateral.  The 
temporary  tectli  do  not  allow  of  enough  space. 

I  have  measured  a  great  many  teeth,  and  am 
Dr.  Young.  satisfied   that   the   combined   widths   of   the   decidu- 

ous cuspid  and  molars  is  sufficient  to  accommodate 
the  cuspid  and  the  bicuspids  when  they  come  in  ;  that  is  by  actual  measure- 
ments in  hundredths  of  an  inch,  and  I  believe  Drs.  Hawley  and  Watson 
will  bear  me  out. 

I  think  Dr.  Young  is  right.     The  second  tem- 
Dr.  I>awky.  porary   molar,   as   you  know,   is   considerably   wider 

than  the  second  bicuspid ;  also  the  permanent  cuspid 
is  wider  than  the  temporary  cuspid.  So  you  have  one  permanent  tooth 
wider  than  the  temporary,  and  one  temporary  tooth  wider  than  the  per- 
manent one,  but  there  is  very  little  difference  in  their  combined  widths, 
where  I  have  measured.  1  think  it  just  about  adjusts  itself,  if  the 
temporary  teeth  are  normal.  It  w^ould  be  safer  of  course,  if  there  were  a 
few  hundredths  of  an  inch  greater  space  than  needed,  and  in  most  cases 
there  is. 

When  you  have  first  molars  in  place,  and 
Dr.  Ottolcngui.  your  four  incisors  erupted,  that  portion  of  the  bone 
is  usual!}'  full  grown;  otherwise  we  w'ould  be  obliged 
to  take  into  consideration  the  question  of  whether  there  would  be  an  addi- 
tional space  between  the  first  molars  and  lateral  incisors  for  the  accom- 
modation of  these  teeth.  Evidently  these  gentlemen  think  not.  because 
they  are  simply  measuring  the  temporary  teeth  and  expect  the  permanent 
teeth  to  fill  the  same  gap. 

There  is  this  fact :  that  the  second  teeth  erupt  in  a  little  larger  circle, 
and  consequently  there  is  a  little  additional  space  gained  in  that  way. 

It  seems  to  me  that  you  are  getting  this  question 
Dr.  Baker.  of  space  down  pretty  fine. 

What  is  the  objection  to  getting  all  the  space  you 
need  and  even  more?  It  does  no  harm,  for  as  soon  as  your  teeth  arc  in 
place  the  other  teeth  will  settle  right  hack  until  they  arc  held  by  contact. 
It  is  my  rule  to  carry  the  teeth  a  little  beyond  sufticicnt  si)ace  to  bring  the 
teeth  into  line. 

This  very  point  has  been  one  I  have  experienced 

Dr.  JRbell.  much  trouble  with,  and  I  believe  Dr.  Baker  is  right 

in  what  he   says  about  gaining  a  little  more   room 

Sometimes    if  we  try  to  retain  the  incisor  teeth  in  that  position,  we  will 

have  more  or  less  space,  and  this  afternoon  I  want  to  show  you  in  my 


44 

clinic  a  little  device  I  have  used  to  allow  for  the  settling  back  of  those 
teeth  without  changing  the  retention. 

From  the  few  cases  I  have  made  measurement's 

Dr.  UlSiCk.  of,   I   have  found  that  the  combined  widths  of  the 

first  and  second  temporary  molars  and  the  canine  is 
more  than  the  combined  width  of  their  permanent  successors.  We  know 
that  if  the  temporary  molars  are  prematurely  lost,  the  first  permanent 
molar  moves  forward.  This  movement  also  occurs  in  the  few  months 
elapsing  between  the  loss  of  the  second  temporary  molar  and  the  eruption 
of  the  second  premolar.  The  greater  width  of  the  temporary  teeth,  as 
compared  with  the  width  of  the  permanent  successors,  would  seem  to  be 
to  allow  for  this  encroachment  on  the  space  by  the  forward  moving  first 
permanent  molar. 

Although  the  title  of  Dr.  Pullen's  paper  is  on  re- 
Dr.  l)enry  Jl.  Baker,  tention  he  said  very  little  about  retaining  fully  cor- 
rected dentures,  and  it  is  on  this  line  that  I  would  like 
to  say  a  few  words.  I  have  given  retention  a  great  deal  of  serious  thought 
and  there  are  a  few  points  that  I  have  discovered  in  my  thirty-five  years' 
practice  which  are  of  vital  importance.  First,  that  it  is  more  difficult 
to  retain  teeth  without  injury  to  them  than  it  is  to  bring  them  into  their 
proper  position. 

Second,  it  is  very  desirable  that  retainers  should  be  so  made  that  the 
corrected  cases  will  improve  during  the  period  of  retention,  and  not  move 
in  the  wrong  direction,  for  the  reason  that  it  is  about  impossible  to  regu- 
late so  that  all  teeth  will  be  in  perfect  occlusion  at  the  time  of  putting 
the  retainers  on. 

Third,  that  portion  of  the  retainers  that  rests  against  the  teeth  should 
cover  as  small  a  surface  as  possible  to  prevent  the  accumulation  of  secre- 
tions, hence  lessening  liabilities  of  decay. 

Fourth,  it  is  very  desirable  to  have  retainers  made  so  as  to  be 
adjustable  by  the  operator  with  as  fev;  number  of  bands  as  possible  around 
the  teeth. 

Fifth,  that  it  is  not  wise  to  have  removable  retainers  for  the  reason 
that  the  patient  is  apt  to  remove  them,  too  often  and  leave  them  out  too 
long  at  a  time. 

Probably  the  most  common  as  well  as  the  most  undesirable  retainer 
is  a  rubber  plate  fitted  closely  around  the  teeth.  This  to  my  mind  is  the 
most  injurious  of  anything  that  could  be  used,  especially  for  young 
children.  Not  but  that  they  hold  the  teeth  in  position,  but  the  injury 
they  cause  to  the  teeth  is  the  objection.  I  have  seen  teeth  nearly  ruined 
from  decay  by  this  use. 
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Last,  but  not  least,  retainers  should  be  so  made  that  as  little  as  pos- 
sible should  be  visible  and  that  portion  that  is  exposed  not  unattractive. 

I  wish  to  throw  out  a  suggestion.     Dr.  PuUen 
Dr.  Ottolcngui.  raises  the  point  that  it  is  always  a  question  as  to 

how  long  retention  should  be  continued.  A  good  solu- 
tion for  all  cases  is  this :  Begin  the  retention  with  a  fixed  appliance  in 
practically  all  cases,  and  when  you  think  you  can  dispense  with  that  appli- 
ance, to  be  worn  at  least  every  night,  and  I  usually  say  to  the  girls  "wear 
it  until  you  get  married." 

I  desire  to  commend  what  the  doctor  has  said 
Dr.  Uarncy  6,  Barnes,  on  early  regulation.  Early  regulation  is  one  of  the 
greatest  factors  in  retention.  Our  best  retainer  has 
been  said  to  be  the  permanent  alveolar  bone.  To  go  a  step  further  I 
would  sav  that  the  best  retainer  is  the  first  alveolar  bone  deposited  about 
the  tooth.  In  order  to  get  this  we  should  begin  our  regulation  before  the 
eruption  of  the  lower  central  incisors.  This  means  the  regulation  of 
temporarv  teeth,  and  the  mechanical  production  of  spaces  that  should 
have  been  growth  spaces.  Many  orthodontia  cases  are  shown  as  cor- 
rected when  they  are  not ;  the  full  interapical  spaces  have  not  been  re- 
stored. We  get  this  space  best  by  early  regulation,  that  is,  by  doing  what 
nature  did  not  do.  Many  of  our  cases  do  not  retain  because  we  depend  too 
much  on  the  alveolar  bone  about  the  incisor  teeth.  This  is  the  weakest 
alveolar  structure  in  the  mouth  and  we  have  been  calling  upon  it  to  do 
too  much. 

T  have  been  studying  the  development  in  temporary  arches,  and  have 
come  to  some  conclusions,  which  I  shall  quote  from  an  article  in  the 
Dentist's  Magazine,  December,  1906.  "Many  observations  taken  in  the 
past  four  or  five  years  seem  to  indicate  that  in  the  normal  temporary 
dentition  in  a  child  of  about  four  or  five  years,  the  following  law  prevails : 

"The  central  plus  space  distal  to  it  equals  the  width  of  the  permanent 
central.  The  lateral  plus  the  space  distal  to  it  equals  the  width  of  the 
permanent  lateral.  The  cuspid  plus  the  space  distal  to  it  equals  the  width 
of  the  permanent  cuspid.  In  some  instances  the  temporary  tooth  plus  the 
space  distal  to  it  may  be  a  little  broader  than  the  width  of  the  succeeding 
permanent  tooth,  but  it  is  never  less,  in  the  normal  individual.  This  law 
seems  to  be  corroborated  by  the  fact  that  the  first  and  second  temporary 
molars  are  succeeded  by  teeth  of  less  width.  The  wise  intention  of  Nature 
being  to  provide  sufficient  space  for  the  normal  formation  and  eruption  of 
the  permanent  teeth,  not  only  the  bicuspids  and  molars,  but  also  the 
incisors  and  cuspids,  development  of  the  dental  arches  takes  place  in 
the  three  directions  which  are  of  vital  significance  to  orthodontists 
These  are :    The  antero-posterior.  the  buccal  and  the  vertical. 
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"The  antero-posterior  and  the  vertical  developments  are  not  completed 
entirely  until  maturity,  the  third  molars  marking  the  completion.  The 
buccal  development  seems  to  be  complete  in  the  child  detention  at  from 
four  or  five  years  of  age,  back  to  the  first  permanent  molar.  After  that 
age  the  development  continues  along  diverging  lines  permitting  the  erup- 
tion of  all  of  the  permanent  molars.  Too  much  credit  has  been  given, 
in  the  past,  to  the  crowding  forces  of  erupting  teeth.  This  force  is  really 
developmental  force  and  must  not  be  expected  to  accomplish  normal 
results  when  it,  itself,  is  arrested  or  entirely  suspended. 

"The  absence  of  growth  spaces  between  temporary  teeth  is  as  surelv 
and  definitely  an  irregularity  or  deformity  as  would  be  the  irregularity  of 
the  permanent  teeth  succeeding  it." 

Dr.  Pullen's  paper  adds  more  evidence  bearing 

Dr.  incH(iy«  c>n  the  difficulties  of  retention.    Dr.  Angle  presented 

recently  a  paper  bearing  upon  the  tongue  and  lip 
habits  in  children,  which  will  be  taken  as  an  epoch  maker  in  orthodontia 
when  the  full  significance  of  these  habits  is  understood. 

This  matter  is  one  of  the  things  that  certainly  must  be  considered 
hereafter  in  the  retention  of  a  case.  Up  to  the  present  time  it  has  been 
scarcely  noticed,  and  yet  it  must  account  for  many  failures,  the  causes  of 
which  have  been  obscure. 

In  listening  to  the  subject  as  it  was  presented,  many  things  that  had 
puzzled  me  were  made  plain.  It  is  almost  discouraging  to  think  of  these 
things  working  against  us  in  the  dark,  entirely  involuntary  on  the  part 
of  the  child — unnoticed  by  the  parents,  who  often  are  loath  to  believe 
Avhen  shown,  and  who  underestimate  our  fears  in  regard  to  them ;  and 
yet  they  are  most  potent  forces,  working  steadily  to  undo  our  most 
careful  and  thorough  treatment. 

I  have  been  asked  by  several  for  an  explanation 

Dr.  Couric.  of  the  lingual  arch  retainer,  which  has  been  referred 

to  as  having  been  suggested  by  me.  At  our  Chicago 
meeting  last  year  I  presented  the  lingual  arch  as  a  basis  for  retention. 
We  select  certain  teeth  as  a  basis  for  diagnosis,  and  in  moving  the  teeth  we 
take  the  arch  as  a  basis  for  moving  appliances,  usually.  For  the  purpose 
of  retention,  after  trying  all  the  various  methods  with  which  I  am  familiar, 
I  adopted  the  lingual  arch  as  a  basis. 

The  lingual  arch  first  suggested  itself  to  me  in  Class  11  cases,  after 
jumping  the  occlusion,  because  the  occlusal  spur  on  the  buccd  side  of  the 
molar  band  had  a  tendency  to  tip  the  molar  through  increased  leverage : 
also  to  rotate  the  molar.  I  joined  the  two  molars  with  a  lingual  arch  of 
irido-platinum.     You  can  use  whatever  metal  answers  your  purpose  best, 


however.     1  used  it  becau?e  with  a  low  carat  of  gold  solder  the  stiffness 
of  the  metal  was  not  materially  altered. 

The  lingual  arch  re-enforces  the  molar  retainers,  in  two  ways :  it 
prevents  rotation,  and  tipping.  Since  this  arch  was  used  for  re-enforcing 
those  molars,  I  adopted  the  plan  oi  retaining  other  teeth  that  had  been 
moved,  by  attaching  to  this  lingual  arch.  If  a  central  incisor  was  rotated, 
I  attached  it  to  the  lingual  arch  with  a  spur  hooked  over  the  arch  in  the 
way  which  would  antagonize  the  return  to  its  abnormal  position.  This 
attachment  can  be  arranged  so  as  not  to  prevent  lengthening  or  shorten- 
ing. I  think  it  vitally  important  that  a  tooth  should  have  the  possibility 
of  adjusting  itself  through  the  influence  of  occlusion,  and  I,  therefore, 
avoid  rigid  attachment  as  much  as  possible.  We  must  have  some  rigidity, 
however,  at  times. 

If  the  molar  has  been  rotated  during  treatment,  and  one  wishes  it 
to  settle  back  to  its  original  position  or  an  improved  position,  you  may 
transfer  the  attachment  to  a  bicuspid  tooth.  Or,  the  lingual  arch  retainer 
can  be  used  for  further  rotating  the  molar  by  adjusting  the  spring.  1 
sometimes  put  it  on  for  the  purpose  of  rotating  the  molar,  and  at  the 
same  time  use  it  as  anchorage  for  moving  other  teeth. 

It  has  been  suggested  that  it  is  objectionable  to  attach  directly  to  the 
screw  of  the  clamp  band.  There  are  some  objections  to  that,  and  when 
you  find  it  objectionable  the  band  can  be  reversed  and  the  lingual  arch 
attached  to  the  opposite  end  of  the  screw.  Many  times  you  will  want 
to  reverse  the  clamp  band  anyway,  and  allow  the  screw  portion  to 
extend  back  beyond  the  second  molars  to  keep  the  second  molars  expanded. 

The  lingual  arch  which  is  to  be  attached  to  the  clamp  or  plain  bands, 
should  be  made  very  accurately,  and  if  not  sufficiently  skilled  to  solder 
them  properly,  you  may  put  them  on  a  plaster  model  made  for  the 
purpose. 

In  the  case  suggested  by  Dr.  Rogers,  if  the  incisors  have  been 
lengthened  or  depressed  in  their  sockets  they  might  cause  sufficient  strain 
on  the  lingual  arch  to  tip  the  molar,  because  you  have  the  retractive  force 
of  the  incisors  exerted  on  the  molars,  with  a  long  lever:  so  re-enforce 
with  some  attachment  to  the  bicuspid  or  cuspids :  use  a  hook  over  the 
arch  attached  to  the  tooth,  for  instance. 

I  feel  thankful  to  Dr.  Lourie  for  the  ideas  he  has 
Dr.  e.  J\.  Boguc.  promulgated.  I  also  wish  to  make  due  acknowledg- 
ments for  one  other  feature  of  this  meeting,  which  is 
that  each  speaker  seems  to  feel  himself  absolutely  free  to  criticize  the 
essayist  as  his  production  is  under  discussion  ;  so  that  when  Dr.  PuUen 
showed  us  what  he  did.  it  was  with  great  delight  I  heard  the  questions 
asked  and  his  answers.     I  want  to  offer  him  my  compliments  for  showing 
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us  what  he  acknowledges  was,  at  least,  a  partial  failure.     It  is  not  every 
fellow  that  has  the  courage  to  do  that. 

Dr.  Pullen  left  two  or  three  things  to  be  asked,  I  think.  Why  does 
he  not,  in  the  cases  he  shows,  push  all  his  teeth  out  to  their  proper  places 
in  the  arches? 

I  would  also  like  to  ask  Dr.  Pullen  why  he  retains  teeth  in  positions 
he  does  not  want  them  to  occupy?  I  refer  to  the  case  in  which  he  said 
the  fixtures  made  it  look  as  though  the  laterals  were  too  far  lingually. 

Dr.  Hawley,  in  showing  us  how  to  plot  a  dental  arch  from  the 
measurement  of  one,  two,  or  three  teeth,  has  but  adapted  himself  to  the 
conditions  of  nature,  and  when  he  and  Dr.  Young  agree  that  the  tem- 
porary molar  teeth  are  just  the  size  of  the  permanent  ones  which  are  to 
replace  them — I  have  no  doubt  they  are  correct.  At  the  same  time  1 
should  feel  like  doing  what  Dr.  Rogers  said  we  must  do :  "we  must  take 
our  patients  before  the  temporary  teeth  are  all  lost."  I  think  he  is  quite 
correct :  but  how  are  we  to  get  them  ?  Every  now  and  then  a  sixteen 
to  twenty  year  old  patient  comes  along,  and  inquires,  "Am  I  too  late?" 
Dr.  Ainsworth  says  he  has  done  something  for  patients  up  to  the  age  of 
48  or  49  years,  and  now  I  believe  Dr.  Baker  speaks  of  a  case  wherein  the 
patient  was  62 !  It  is  of  the  greatest  importance,  as  I  see  it,  that  we 
should  undertake  these  cases  long  before  the  permanent  teeth  are  in 
place,  so  that  the  attachment  or  adjustment  of  fixtures  may  be  attended 
to  without  danger  of  injury  to  the  permanent  teeth.  I  prefer  the  use  of 
bands,  ligatures,  etc.,  upon  the  deciduous  teeth  to  their  application  to  the 
permanent  ones. 

I  can  not  see  why  Dr.  Hawley's  plan  will  not  admit  of  sufficient  en- 
largement of  the  temporary  row  too,  because  the  same  force  which  oper- 
ates in  titer o  for  the  formation  of  the  upper  jaw.  will  operate  afterward 
to  reduce  the  jaw  if  it  is  too  large. 

Dr.  J.  Smith  Dodge  asked  many  years  ago  how  long  should  a  tooth 
which  has  been  moved  from  malposition,  be  retained?  Dr.  Ottolengui 
undertook  to  answer  that  question,  but  he  was  jesting.  I  hoped  he  might 
say  that  the  teeth  should  be  kept  there  until  the  entire  occlusion  was 
restored.  In  fact  the  worst  teeth  to  get  out  of  order  are  the  six  lower 
front  teeth :  if  these  are  kept  right  and  proper  articulation  is  had  with 
reference  to  the  others,  bicuspids  and  molars,  they  will  stay. 

I  have  been  much  pleased  with  this  discussion, 

Dr.  Pullen.  because  it  has  brought  up  so  many  valuable  points  in 

our  every-day  practice.  Retention  is  one  of  our 
most  difficult  fields,  and  we  have  much  to  learn,  and  it  will  take  years  to 
discover  all  there  is  to  know  about  it. 
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1  must  agree  with  those  who  have  spoken  of  over-expansion  of  the 
arches.  It  is  our  conimou  i)rocedure  to  move  the  teeth  further  than  wc 
want  them.  Another  thint;,  we  must  give  Nature  a  chance  for  develop- 
ineiit.  in  our  retention.  In  many  instances  we  are  net  through  with  our 
cases  at  retention:  not  for  years  afterward,  although  we  may  receive  our 
fee  when  the  retaining  appliance  is  put  on. 

One  case  Dr.  Bogue  mentioned,  if  you  will  remember,  where  the 
upper  lateral  incisors  were  in  lingual  occlusion  and  were  moved  into 
position.  I  moved  those  teeth  out.  The  retention  afterward  was  simply 
to  hold  through  a  developmental  stage.  That  particular  case  needs  more 
work  done  on  it  after  a  certain  period  of  development.  I  have  held  it  now 
eight  months.  It  is  not  a  finished  case,  but  there  has  been  development, 
and  it  is  one  of  the  most  interesting  cases  I  have  ever  undertaken.  The 
watching  during  that  period  of  that  development  of  the  process  and 
anterior  part  of  the  arch,  has  been  most  interesting.  Another  thing  Dr. 
Bogue  mentioned,  to  which  I  referred :  How  long  should  the  teeth  be 
retained  ?  The  occlusion  is  important  always,  as  we  all  know.  I  would 
limit  the  influence  that  occlusion  would  have  in  those  cases,  to  simple 
cases  and  to  special  cases,  because  we  do  not  believe  that  in  extreme  cases 
the  occlusion  would  ever  hold  them  unless  they  are  first  retained  a  ver>' 
long  time.  If  retained  until  the  inclined  planes  are  in  correct  position,  you 
might  succeed. 

I  would  like  to  compliment  Dr.  Lourie  on  the  points  he  brought  out 
in  connection  with  the  lingual  arch.  With  its  use  I  have  enjoyed  the  reten- 
tion of  Class  II  and  III  cases  better  than  ever  before.  The  points  he 
brought  out  this  morning  are  just  the  ones  we  need  in  our  every-da\ 
work :  to  know  how  to  overcome  the  difftculties  that  are  coming  up  all 
the  time  in  connection  with  the  lingual  arch. 

I  was  pleased  to  have  Dr.  Hawley,  who  has  spent  much  time  and 
study  on  measurements  of  the  normal  arch,  bring  out  the  points  he  did 
as  to  the  space  occupied  by  the  deciduous  cuspids  and  molars  being  suffi- 
cient for  the  permanent  teeth. 


Prophylaxis  as  Related  to  Ortboaoittia. 


By  Dr.  H.  C.  Ferris. 


This  theme,  while  old,  seems  to  have  been  overlooked  in  the  rapid 
development  of  this  specialty,  or  else  writers  have  considered  that  men 
sufficiently  intelligent  to  undertake  its  practice,  would  use  ordinary  pre- 
cautions. However,  I  make  bold  to  present  this  subject  for  your  con- 
sideration. 

Our  field  of  operation  is  one  of  low  vitality,  owing  to  perverted 
nature,  caused  by  nasal  obstruction  in  a  large  percentage  of  the  cases, 
making  mouth  breathing  a  necessity ;  producing  an  abnormal  development 
of  the  mucous  tissue  of  the  oral  cavity,  and  air  passages.  The  antiseptic 
qualities  of  the  nasal  mucoid  secretions  having  been  lost,  the  air  passes 
through  the  mouth  and  the  lungs  are  laden  with  bacteria  owing  to 
this  abnormal  action.  The  hypertrophy  of  the  faucial  and  pharyngeal 
tonsils,  render  them  more  susceptible  to  the  attacks  of  all  the  animal  and 
vegetable  bacteria  that  are  found  in  nature. 

The  physical  condition  of  these  patients  due  to  this  abnormal  func- 
tioning, renders  their  system  less  able  to  resist  attacks  of  bacteria,  such 
as  the  diplococcus  of  pneumonia,  bacillus  of  diphtheria,  etc. 

The  accumulation  of  carbohydrates  and  proteid  substances  after  each 
meal,  form  the  best  food  for  nourishment  of  oral  bacteria  by  clinging  to 
the  metallic  appliances  both  stationary  and  removable,  and  are  with-  diffi- 
culty  removed  with  most  careful  mechanical  means.     In  most  mouths 
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the  cliaracteristic  fermentation  occurs  after  each  meal  without  such 
appliances ;  therefore,  with  them  and  their  accumulating  tendencies,  this 
action  is  proportionately  increased.  The  formation  of  carbohydrates  is 
accompanied  by  the  production  of  certain  acids  of  which  lactic  acid  is 
the  chief. 

The  decomposition  of  albuminoids  results  in  alkaline  reaction.  When 
two  are  mixed  they  produce  a  mild  acid  reaction,  depending  to  a  degree 
on  a  particular  form  of  bacteria  acting  upon  the  mass,  and  partly  to  the 
nature  of  the  food  and  the  percentage  of  the  carbohydrates  in  it.  Ac- 
cording to  the  percentage  of  excess  of  lactic  acid  formed  during  the  fer- 
mentative action  of  certain  oral  bacteria  on  the  carbohydrates  in  the  mouth, 
we  find  the  pathological  conditions  of  the  mucous  surfaces  increased,  as  a 
hyper-acid  condition  of  the  oral  secretions  proves  to  be  one  of  the  irri- 
tating causes  of  disease  of  these  tissues,  lowering  their  functioning  ability 
and  thereby  rendering  them  more  vulnerable  to  any  form  of  micro- 
organisms. 

Can  we  afitord  in  our  effort  to  assist  nature  to  establish  a  normal 
occlusion,  to  neglect  our  hygienic  precautions  during  this  process,  by 
placing  materials  in  the  oral  cavity  which  increase  the  surface  for  accu- 
mulation and  culture  of  these  organisms,  without  endeavoring,  with  the 
means  we  have  at  hand,  to  reduce  the  quantity  of  their  reproduction  ?  By 
bacteriological  experiments  we  learn  of  the  rapid  growth  of  these  organ- 
isms in  the  oral  cavity,  and  we  find  by  clinical  experience,  that  the  teeth 
and  appliances  are  rapidly  covered  with  oleaginous  substances  which 
become  a  favorable  medium  for  their  culture. 

The  antiseptic  qualities  of  the  copper  used  in  some  of  these,  we  ap- 
preciate, but  we  know  that  colloidal  copper  which  produces  this  antiseptic 
action  is  only  given  ofif  while  the  metal  is  polished  and  free  from  albu- 
minoid deposits.  So  when  wires  containing  this  metal  are  not  submerged 
under  the  gum  tissue,  this  antiseptic  action  is  soon  lost ;  therefore,  we 
must  look  to  other  means  for  cleansing  these  surfaces. 

xA.gain  in  the  adjustment  of  wire  ligatures,  even  in  the  most  skilful 
hands,  the  operator  is  apt  to  puncture  the  mucous  tissue,  and  as  these 
wires  presented  to  us  by  the  trade  are  found  to  be  bacteriologically 
unclean,  we  are  liable  to  infect  this  susceptible  subject. 

We  have  a  few  cases  on  record,  one  of  which  was  reported  to  the 
Second  District  Dental  Society  of  the  State  of  New  York,  of  tuberculosis 
in  its  most  virulent  form,  from  the  use  of  a  septic  dental  scaler,  which 
resulted  in  the  death  of  the  patient.  The  difficulty  of  tracing  these  infec- 
tions to  the  hands  of  the  dentist,  is  the  reason  for  fewer  reports  of  this 
character.  Simple  methods  in  technique  can  in  a  large  extent  control 
such  infections. 
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If  on  the  contrary,  we  find  that  the  wires  furnished  us  by  the  dental 
supply  houses  are  sterile,  they  are  liable  to  be  infected  by  handling.  The 
composition  put  on  the  market  by  Dr.  E.  H.  Angle,  will  frequently  give 
negative  bacteriological  results,  as  tube  No.  i  will  prove.  (Demon- 
strating.) 

This  bouillon  tube  was  infected  by  a  wire  of  this  make  and  kept  in 
an  incubator  in  Seney  Hospital  laboratory  under  the  care  of  Dr.  Dexter, 
pathologist,  and  was  accompanied  by  tube  No.  2,  which  contained  some 
of  the  same  bouillon,  which  was  infected  with  serum  from  a  septic 
wound,  and  was  introduced  into  the  incubator  at  the  same  time  as  tube 
No.  I,  and  developed  the  culture  you  see  in  half  the  time.  This  single 
experiment  does  not  prove  these  wires  all  sterile  when  they  reach  our 
hands,  and  the  method  of  sterilization  is  so  simple  that  we  should  run  no 
risk. 

By  introducing  a  bundle  of  wires  into  a  U 
Sterilization  of         shaped   glass   tube,   we   may   sterilize   the   contents, 
Cidature  mires.         either  by  boiling  in  a  saturated  solution  of  sodium 
carbonate   for  twenty  minutes,  introducing  a  small 
cork,  and  allowing  them  to  remain  in  the  solution ;  or  by  exposing  them 
to  the  action  of  formalin  gas  for  eight  hours ;  or  by  allowing  them  to  re- 
main in  a  colloidal  copper  solution  for  one  hour;  or  by  sterilizing  with 
dry  heat.    By  any  of  these  methods,  we  may  be  reasonably  sure  we  have 
a  sterile  product.     Each  method  has  its  advantages  and  disadvantages. 
The  preference  would  be  given  to  that  of  boiling,  as  it  does  not  require 
repetition,  the  solution  protecting  the  wires  from  oxidation  and  from 
re-infection  from  the  air  and  hands. 

Our  field  of  operation  is  the  most  septic  of  any 
niOtltb  cavity   in  the   body,   therefore   the   first   step   in  the 

Sterilization.  technique  should  be  to  render  the  field  aseptic. 

We  first  mechanically  cleanse  the  teeth  with 
frictional  material,  as  thoroughly  as  possible,  then  spray  the  parts  with 
antiseptic  solutions  under  high  pressure,  which  will  destroy  the  bacteria 
present.  We  have  numerous  antiseptic  agents  of  varying  value,  from 
which  we  may  select  one  sufficiently  powerful  to  meet  the  case.  The  most 
cleanly  patients,  naturally  present  the  most  healthy  tissues ;  but  their 
susceptibility  to  infection,  owing  to  the  general  condition,  must  be  taken 
into  consideration. 

To  prove  this  necessity,  a  wire  that  had  been  worn  three  weeks  with- 
out prophylactic  care  was  taken  from  a  mouth.  It  was  gently  scraped 
with  a  sterile  platinum  loop  by  the  pathologist ;  the  wire  was  placed  in 
one  bouillon  tube  and  the  scrapings  in  another.  The  former  developed  no 
culture,  evidently  proving  the  antiseptic  qualities  of  the  composition,  as 
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ilie  surface  was  enabled  to  give  off  colloidal  copper.  The  latter  was  used 
to  infect  another  tube  which  produced  a  culture.  A  microscopical  slide 
developed  the  presence  of  bacilli,  diplococci,  and  micrococci. 

There  are  solutions  that  are  largely  alkaline  with  little  antiseptic 
value ;  but  the  patient's  sense  of  taste  must  not  be  considered  to  their 
detriment.  The  solutions  which  are  sufficiently  strong  in  antiseptic  value, 
are  not  particularly  pleasant ;  but  if  our  efforts  be  sincere,  they  must  be 
thorough.  There  arc  two  drugs  which  are  accepted  by  our  authorities, 
which  we  may  employ.  The  first  may  be  used  in  mild  conditions,  and 
consists  of : 

IJ    Trikresol   m.  xxx 

Oil  of  Cassia   m.  xx 

Aq.  dis.  ad.  q.  s oz.  iv 

M.  Sig.    To  be  used  in  spray  at  a  temperature  of  105  degrees  F. 

The  active  principal  of  this  solution  is  the  trikresol,  the  oil  of  cassia 
being  used  to  disguise  the  disagreeable  taste.  The  former  is  a  clear 
watery  liquid,  having  three  times  the  disinfecting  value  of  carbolic  acid, 
while  it  is  three  times  less  poisonous,  and  less  caustic ;  and  is  composed  of 
ortho-cresol  35  per  cent.,  metro-cresol  40  per  cent.,  and  para-cresol  25 
per  cent.  In  bacteriological  experiments  undertaken  by  Major  Walter 
Reed,  Curator  of  the  Army  Medical  Museum  in  Washington,  he  found 
that  a  I  per  cent,  solution  of  it  accomplished  as  much  as  a  4  per  cent,  or 
5  per  cent,  solution  of  carbolic  acid.  It  is  particularly  valuable  for  our 
purpose,  as  it  is  active  in  fluids  rich  in  albumen ;  being  neutral  in  reaction 
it  leaves  the  metallic  surfaces  bright.  It  is  also  readily  soluble  in  aqueous 
solutions. 

In  acute  conditions,  when  we  require  a  stronger  antiseptic,  we  may 
use  a  solution  composed  of : 

R     Iodine   m.  xix 

Potassium   Iodide    m.   xix 

Aq.  dist.  ad.  q.  s oz.  iv 

M.  Sig.  To  be  used  in  spray  under  high  pressure  at  a  temperature 
of  98  degrees  F. 

The  antiseptic  value  of  iodine  has  been  recognized  for  centuries. 
This  agent  in  its  powdered  form,  iodoform  and  aristol.  is  a  standard  in 
our  hospitals.  It  possesses  a  quality  which  produces  the  destruction  of 
a  capsule  of  the  spores  that  bichloride  of  mercury  does  not  possess.    It  has 

been  recently  found  tlial  the  solution  of  this  drug  becomes  more  potent 


54 

when  potassium  is  combined  with  it,  increasing  its  solubihty.  The 
American  Pharmacopoeia,  of  1906,  directs  the  addition  of  potassium  to 
all  tinctures  of  this  drug.  The  solution  here  recommended,  when  sprayed 
in  the  oral  cavity,  will  fix  the  plaques  of  bacteria  so  they  may  be  de- 
tected upon  the  surfaces  of  the  teeth  as  well  as  on  the  appliances.  In 
order  to  remove  these  plaques  a  mixture  of 

^     Starch dr.  iii  gr.  ii 

Aq.  dist.  ad.  q.  s oz.  iv 

will  convert  the  iodine  into  an  iodide  of  starch ;  which  is  more  readily 
washed  off  the  surfaces  with  a  solution  of : 

5      Sodium  Carbonate '. gr.  xviii 

Oil  of  Gaultheria    m.   xxx 

Aq.  dist.  ad.  q.  s oz.  iv 

M.    Sig.     To  be  used  in  temperature  of  115  degrees  F. 

This  last  solution  also  tends  to  free  the  surfaces  of  oleaginous  matter. 

After  this  treatment  we  can  be  reasonably  sure  that  we  are  working 
on  sterile  tissue,  and  the  liability  of  infecting  our  patients  is  reduced  to  a 
minimum. 

The  necessity  for  sterilizing  our  hands,  using  a 
Sterilization  Of  sterile  brush  with  green  soap,  and  immersing  them 

Bands  and  TnstrumentS.  in  an  antiseptic  solution,  preferably  3  per  cent,  cam- 
phenol,  which  should  stand  in  a  bowl  within  reach  of 
the  operator  for  freeing  his  hands  of  mucus  during  his  work ;  the  boiling 
of  pliers,  scissors,  mouth-mirrors  and  carriers,  between  patients,  are  pre- 
cautions that  no  intelligent  operator  can  neglect.  Instruments  such  as 
lances,  scalpels,  etc.,  may  be  boiled  for  twenty  minutes  in  glass  tubes 
in  a  saturated  solution  of  carbonate  of  soda,  and  placed  in  the  cabinet 
ready  for  use  at  any  time. 

The  prophylactic  treatment  at  each  visit,  once  a  week,  requires  but 
fifteen  minutes,  and  the  results  are  remarkably  satisfactory.  The  patient 
is  directed  to  be  particularly  careful  in  cleansing  the  mouth,  and  is  given 
a  solution  as   follows : 

B      Hydronapthol    

Menthol    aa  gr.  xxx 

Oil  of  Gaultheria 

Oil  of  Cassia   aa  m.  iv 

Sp.  Vin.  Rect  oz.  x 

'  Tinct.  Capsicum   dr.  x 

Aq.  dist.  ad.  q.  s oz.  xx 

M.  Sig.    Teaspoonful  to  half-glass  hot  water.  ' 


to  be  used  twice  daily.  iiKiniin^-  and  nigiit,  and  in  acute  conditions,  five 
times  daily,  holding  the  same  in  the  mouth  for  three  minutes.  A  mouth 
thus  cared  for,  will  show  little,  if  any,  inflammation  even  in  the  presence 
of  irritation,  and  the  operator  may  feel  that  he  has  done  all  in  his  power 
to  protect  his  patient.  Tube  No.  6,  is  a  bouillon  solution  in  which  is  a 
ligature  wire  which  had  been  worn  in  the  mouth  for  one  week  under  this 
prophylactic  treatment.  It  was  gently  scraped  with  a  sterile  platinum  loop 
by  the  pathologist,  the  wire  being  placed  in  one  bouillon  tube  and  the 
scrapings  in  another,  and  at  the  end  of  three  days  developed  a  negative 
result. 

I  am  indebted  to  the  following  gentlemen  for  many  of  the  scientific 
facts  used  in  the  presentation  of  this  subject :  Dr.  T.  H.  Dexter,  Dr.  G.  E. 
Hunt,  Dr.  T.  W.  Brophy,  Dr.  A.  W.  Harlan. 


Jiftemoon  Session. 

Dr.  easto,  Chairman. 
Discussion. 

I  have  listened  with  great  pleasure  to  the  paper 

Dr.  0.  m.  mi)it(        which  Dr.  Ferris  has  presented  to  us  this  afternoon. 

Detroit.  I   congratulate   Dr.   Ferris   on   the   able   manner   in 

which  he  has  introduced  this  subject  to  the  society. 

It  is  the  first  time  oral  prophylaxis  has  been  presented  to  us,  and  I  hope 

it  will  not  be  the  last. 

Dr.  Ferris  has  left  one  important  branch  of  oral  prophylaxis  out  of 
his  paper ;  viz. :  the  mechanical  treatment.  While  the  orthodontist  i? 
handicapped  to  a  large  extent  by  the  appliances  in  the  mouth  during 
treatment,  still  we  should  carry  out  this  part  of  oral  prophylaxis  as  much 
as  possible,  for  the  benefit  derived  can  not  but  be  a  great  aid  to  our 
patients  in  maintaining  a  healthy  condition  of  the  oral  cavity. 

When  a  patient  presents  himself  for  treatment  for  malocclusion,  we 
should  be  just  as  insistent  about  the  general  health  of  the  mouth  as  we 
are  of  the  teeth.  I  find  that  if  a  patient  starts  out  with  a  clean 
mouth,  and  we  maintain  it  in  that  condition,  we  have  no  fear  of  em- 
barrassment from  injury  to  the  teeth  during  treatment. 

I  would  like  to  have  Dr.  Ferris  tell  us  his  success  in  preventing 
decay  when  errosion  has  already  taken  place  on  the  enamel. 

I  have  observed  some  work  of  Dr.  Grace  Rogers,  of  Detroit,  and 
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she  has  prevented  (leca\    where  errosion  has  oeciirred.     A  few  vears  ago 
this  was  considered  impossible. 

The  formulae  which  Dr.  Ferris  has  given  us  to  be  used  as  spravs 
seem  to  me  to  be  ideal  if  they  do  not  afTcct  the  appliances. 

We  must  educate  our  patients  in  this  line  of  work,  and  mw  instruc- 
tions should  be  carried  out  fully  by  the  patient  if  we  wish  to  be  success- 
ful. I  wish  to  show  a  little  brush  which  has  been  a  great  aid  to  me  with 
my  young  patients.  It  is  called  the  "Rolling  Tooth  P)rush."  and  with  it  a 
patient  can  reach  all  the  surfaces  when  appliances  are  in  position. 

I  was  very  much  i)leased  to  be  present  when 
Dr.  morris  T.  Scbam-  ^^^-  f'erris  was  reading  his  paper  bearing  up.n  the 
berg,  new  Vork.  value  of  asepsis  and  antisepsis  about  the  mouth  dur- 
ing the  introduction  of  orthopedic  measures.  No 
doubt  the  soft  tissues  are  frequently  impinged  upon  in  the  adjustment 
of  regulating  appliances,  and  whenever  such  is  the  case,  there  is  alwavs 
a  possibility  of  infection. 

I  am  much  pleased  with  the  character  of  w'ork  the  doctor  has  been 
conducting  in  testing  the  true  merits  of  various  mouth  w^ashes.  and  the 
best  means  of  keeping  instruments  in  an  aseptic  condition  ready  for  use. 
The  latter  is  a  problem  not  easily  overcome  in  the  dental  oflfice,  and  I  feel 
confident  the  adoption  of  the  test  tube  method  of  having  the  ligatures 
remain  sterile  until  used  will  be  a  helpful  one  for  the  orthodontist  as  well 
as  the  general  practitioner  of  dentistry. 

It  has  been  said  that  dentists  pay  but  little  atten- 
tion to  this  part  of  their  work,  and  I  think  some  of 
you  gentlemen  ought  to  reply  to  this  accusation,  or 
slur. 

Dr.    Ottolengui    says    we    ought   to   answer   the 

slur  cast  on  orthodontists  as  regards  prophylaxis. 
Dr.  Uarney  €.  Barnes,   j  ^^^^  ^^^^  ^^^^^  ^^^^  ^,^^^  ^  ^^^^^  J^^^j  ^^  j^  j^^^  ^^^^ 

merited.  In  visiting  many  orthodontists  and  dentists 
I  have  found  them  working  on  many  patients,  one  succeeding  another, 
and  found  many  had  but  one  or  two  instruments  of  a  kind,  such  as  pliers, 
scissors,  etc.  When  asked  how^  they  sterilized  them.  I  found  they  simply 
wiped  them  ofif  with  tow^el  or  napkin.  They  did  not  sterilize.  I  think 
the  paper  very  timely  indeed.  The  metal  spray  which  the  doctor  recom- 
mends is  the  only  one  which  can  always  be  sterilized.  The  hard  nibber 
sprays  are  practically  useless. 

I  would  criticise  Dr.  Ferris's  statement,  "that  we  deal  with  patients 
of  low  vitality,  due  to  adenoids,  enlarged  tonsils,"  etc.  I  would  say. 
however,  that  these  are  the  results  of  this  lowered  vitality,  all  the  re- 
sults of  a  common  cause.  They  aggravate  the  irregularity,  but  are  not 
the  chief  cause  of  it. 


The  paper  should  do  good  as  it  goes  out  in  the  dental  prints.  I  hope 
it  will  make  us  all  more  careful.  Another  point  as  to  mouth  washes. 
The  doctor  says  we  can  not  have  a  pleasant  spray  and  have  it  efficient. 
I  have  had  much  difficulty  in  getting  patients  to  use  an  unpleasant  one. 
They  simply  refuse.  I  would  ask  the  doctor  to  turn  his  attention  to  the 
production  of  a  wash  that  the  patient  will  use. 

Regarding  the  care  of  ligatures.     In  hunting  for 
Dr.  JflbelK  glass  tubes  in  which  to  keep  them,  I  went  to  a  sur- 

gical supply  house,  where  I  found  a  catheter  case 
with  a  screw  cap.  I  sterilize  the  wires  and  place  them  in  this.  You  can 
pick  out  one  wire  at  a  time  as  it  is  needed,  leaving  the  rest  in  a  sani- 
tary condition. 

I  thoroughly  appreciate  the  paper,  and  also  the 
Dr.  mnton  (UatSOIt.  fact  that  it  deals  with  a  subject  which  has  not  re- 
ceived sufficient  attention.  I  think  there  has  been 
a  tendency  to  be  a  little  careless  along  this  particular  line,  and,  while  it 
is  true  that  most  of  our  work  is  of  such  a  nature  that  we  do  not  come 
into  contact  with  actual  wounds,  and  as  a  result  the  probability  of  infec- 
tion is  of  course  greatly  lessened,  yet  that  really  does  not  justify  the 
carelessness  which  is  more  or  less  common. 

The  difficulty  in  attempting  to  follow  out  the  plan  outlined  by  Dr. 
Ferris  is,  if  I  understand  him  correctly,  that  it  would  require  ten  or  fifteen 
minutes  for  each  patient,  and  that  becomes  a  more  or  less  serious  matter 
unless  possibly  our  assistants  could  be  trained  to  do  the  work.  With  a 
faithful,  conscientious  assistant,  I  see  no  reason  why  this  work  could  not 
be  performed,  and  still  be  well  done,  without  infringing  upon  the  time 
of  a  busy  man. 

I  think  the  paper  most  excellent  and  useful  to 
Dr.  UiSiCk.  us.     I  would  like  to  ask  the  doctor  what  he  thinks 

about  the  use  of  cement  in  adjusting  clamp  bands? 
Some  of  us  have  been  taught  that  the  use  of  cement  under  such  circum- 
stances is  unnecessary,  unless  the  case  is  to  require  some  time  in  its 
correction.  I  believe  it  to  be  absolutely  wrong  not  to  use  cement,  and 
that  such  a  course  is  injurious  to  the  teeth. 

Some  of  my  professional  brethren  have  referred 
Dr.  e.  H.  B09U(.  patients  to  me ;  in  one  instance  I  found  every  tooth 
surrounded  with  a  band,  and  there  was  no  cement 
anywhere.  This  was  inviting  decay.  A  clean  tooth  never  decays.  Anti- 
septic surgery  is  clean  surgery.  There  is  such  a  thing  as  a  finnicky  con- 
dition about  some  things  and  entire  carelessness  about  others.  I  am  glad 
Dr.  Visick  has  referred  to  this  matter  of  cement  under  bands.     I  know 
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there  has  been  a  course  of  instruction  in  whicli  the  use  of  cement  was 
not  deemed  necessary-  in  placing  these  bands. 

I  have  on  my  operating  tal)le,  within  reach  of  my  hand,  five  teeth 
taken  from  among  one  hundred,  whicli  one  hundred  teeth  were  covered 
with  melted  beeswax  and  then  some  portion  of  the  enamel  exposed  to  an 
extent  equaling  about  one-eighth  of  an  inch  in  diameter.  Those  one  hun- 
dred teeth  had  been  placed  in  saliva  containing  a  little  bread,  and  kept 
at  blood  heat  for  ninety  days.  In  ninety  days  every  one  of  those  one 
hundred  teeth  showed  decay.  The  object  of  the  experiment  was  to  learn 
whether  the  density  of  teeth  has  an\thing  to  do  with  the  progress  made  bv 
decay.  If  that  can  take  place,  imagine  what  could  take  place  under  un- 
cemented  bands ! 

We  should  be  much  more  careful  in  the  directions  given  to  parents 
with  reference  to  care  of  the  mouths  of  the  children,  and  this,  with  our 
own  efforts,  should  keep  them,  if  not  absolutely  aseptic,  at  least  as  nearly 
clean  as  possible  under  the  circumstances. 

I  think  one  point  in   the  paper  covers  a  great 

Dr.  Strang.  deal ;   i.   e.,   lack  of  resistance.     We  know   we  are 

dealing  with  cases  where  there  is  a  great  lack  of 
resistance,  and  every  precaution  should  be  taken.  We  are  dealing  with 
cases  where  there  is  very  often  hypertrophy  of  lymphoid  tissue.  We 
were  told  yesterday  how  rapidly  bacteria  multiply  in  that  tissue.  The 
bacteria  are  there  ready  to  attack  when  we  are  applying  ligatures  and 
wounding  the  gum.  We  should  be  careful  to  see  that  those  places  are 
kept  free  from  these  bacteria,  and  the  most  efifective  way  is  the  use  of  a 
spray,  under  pressure.  Remember,  further,  there  is  a  direct  connection 
of  the  blood  supply  and  peridental  membrane.  Following  the  wounding 
of  the  gum,  an  infection  may  be  carried  to  the  peridental  membrane, 
which  means  pain.  We  must  relieve  as  much  pain  in  our  work  as  pos- 
sible.    We  can  help  do  this  by  keeping  a  sterile  field. 

In  the  matter  of  boiling  sharp  instruments,  I  think  the  edges  will 
be  left  in  better  shape  if  carbolic  acid,  etc.,  be  used  instead  of  boiling. 

In  answer  to  Dr.  WHiite's  remarks  with  refer- 
Dr.  fi.  G.  "Ferris.  ence  to  the  acid  erosion,  it  is  a  general  subject 
which  has  been  pretty  well  covered  before.  If  there 
is  any  truth  that  the  colloidal  copper  given  off  from  these  copper  bands 
is  antiseptic,  which  my  experiments  have  proven,  then  we  can  explain 
why  a  band  may  remain  on  a  tooth  for  a  limited  period  without  produc- 
ing any  erosion  provided  it  has  been  fitted  properly.  The  products  of 
decomposition  will  not  take  place  in  the  presence  of  an  antiseptic;  there- 
fore you  would  not  have  acid  present ;  consequently  you  would  not  have 
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the  same  result  under  the  hand  where  the  colloidal  copper  is  given  off. 
If  the  bands  are  made  of  gold  or  platinum,  I  believe  the  action  of  erosion 
would  be  increased,  because  you  have  no  antiseptic  action.  The  colloidal 
copper  solution  has  been  proven  to  be  antiseptic  beyond  a  doubt.  It  can 
be  tested  by  placing  all  kinds  of  bacteria  in  a  polished  bowl  of  copper. 
In  an  hour's  time  the  solution  will  become  sterile.  This  subject  has  been 
covered  in  a  previous  paper  by  Dr.  Harlan. 

The  above  remarks  reply  to  Dr.  Visick  as  well  as  Dr.  White. 

One  of  the  gentlemen  spoke  of  the  enlarged  tonsils.  I  simply 
touched  upon  that  in  this  way :  we  invariably  have  an  abnormal  condi- 
tion of  the  mucous  membrane  and  the  tonsils  (at  least  in  a  large  per- 
centage of  the  cases).  If  we  add  something  to  the  part  which  increases 
the  tendency  to  the  formation  of  acids,  by  allowing  the  accumulation  of 
foods  and  their  decomposition,  we  increase  the  irritation  of  those  already 
irritated  tonsils  because  of  the  presence  of  the  acids,  but  that  acid  con- 
dition does  not  necessarily  produce  an  infection,  but  lowers  the  vitality 
of  the  tissue,  rendering  them  susceptible  to  infection. 

As  to  Dr.  Watson's  remarks,  I  think  his  method  is  excellent.  Fif- 
teen minutes  does  not  seem  much  time,  but  in  seeing  many  patients  it 
amounts  to  hours,  and  while  we  can  not  neglect  this  care  we  can  engage 
assistants  to  do  this  work  for  us.  With  this  system  of  sprays  that  I  have 
introduced  here  it  is  not  a  matter  of  theory,  but  of  actual  observation. 
Your  iodine  turns  the  bacterial  plaq^ues  on  the  teeth  brown.  I  can 
dissolve  the  plaques  away  with  another  spray.  Any  good  office  attendant 
can  do  that  work  for  you,  but  you  must  allow  four  or  five  minutes  for 
each  chemical  reaction. 

In  replying  to  Dr.  Bogue,  I  may  say  the  experiments  he  has  carried 
out  with  the  teeth  seem  to  be  a  little  unscientific.  A  solution  of  saliva 
introduced  into  an  incubator  will  contain  a  certain  percentage  of  bacteria. 
Any  bacteria  will  multiply  many  times  in  a  couple  of  hours.  If  you  take 
saliva  and  introduce  it  into  an  incubator  where  the  conditions  are  favor- 
able, the  bacteria  will  multiply  until  its  toxin  is  formed.  An  abnormal 
quantity  of  acid  would  be  formed,  owing  to  the  growth  of  the  bacteria. 
Therefore,  in  order  to  carry  out  experiments  as  the  doctor  has  sug- 
gested, you  have  actually  to  keep  track  of  the  number  of  bacteria  which 
vou  had  in  your  solution :  you  would  have  to  introduce  a  certain  number 
of  them  into  a  certain  quantity  of  saliva,  and  keep  track  of  them  in  that 
way.    I  think  that  would  be  a  hard  method. 

Dr.  Strang  mentioned  the  use  of  carbolic  acid.  That  is  a  considera- 
tion that  is  not  vital.  Some  instruments,  if  very  delicate,  are  affected  by 
boiling,  partly  from  the  action  of  chlorine  in  the  solution ;  carbonate  of 
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soda  countcracls  tlic  aoiditw  'Ihc  action  of  carljolic  acid,  in  dilute  form, 
will  also  affect  the  instruments.  A  razor  immersed  in  a  dilute  acid  solu- 
tion will  be  aft'ected  at  its  edge.  If  the  solution  is  alkaline,  the  result  will 
be  very  much  better. 

Any  method  used  to  sterilize  your  instruments  is  a  step  in  the  right 
direction.  I  am  sure. 


Use  and  Application  of  Tntcr-maxiliary  Torce. 


By  Dr.  Norm.\x  G.  Reoch,  Boston,  Mass. 


It  often  happens  in  original  research,  that  scientific  minds,  working 
entirely  independently  of  each  other,  may  simultaneously  startle  the  world 
with  some  great  discovery.  Inventors  in  devising  improved  methods 
to  secure  greater  economy,  or  efficiency  in  the  industrial  arts,  frequently 
arrive  at  the  same  conclusions.  No  doubt  various  instances  of  this  kind 
may  occur  to  you. 

In  1893,  at  the  International  Dental  Congress  of  the  Columbian 
E.xposition.  Dr.  Calvin  S.  Chase  read  a  paper,  in  which  he  first  brought 
to  light  the  use  of  inter-maxillary  force.  Shortly  after  this  period. 
Dr.  H.  A.  Baker,  of  Boston,  without  knowledge  of  Dr.  Case's  dis- 
covery, commenced  the  correction  of  a  case  of  distal  occlusion  in  his  son. 
employing  the   elastic  force. 

As  to  who  deserves  the  credit  of  first  using  and  publishing  the  use 
of  inter-maxillary  force,  I  do  not  think  there  can  be  a  question  in  our 
minds.  That  honor  belongs  to  Dr.  Case,  of  Chicago.  It  does  not  detract 
from  Dr.  Baker's  credit,  however,  that  he  did  not  publish  quite  as  early 
his  experiments  with  this  great  power.  To  both  men  great  honor  is 
due.  There  seems  to  have  been  an  era  of  awakening  in  both  men's 
minds  of  the  possibilities  in  the  use  of  the  power  derived  from  the 
stretched  elastic  band. 

Much  more  important  to  us,  however,  than  the  question  of  to 
whom  honor  is  due,  is  the  fact  that  this  most  indispensable  adjunct  to 
our  appliances  was  given  to  us  at  all.  .\s  the  possibilities  in  employing 
it  in  combination  with  other  forces,  and  as  an  auxiliary  force,  began  to 
•dawn  upon  the  minds  of  men  practicing  orthodontia,  then  it  was  that 
the  extractionists  received  their  death  blow.  It  seems  unfortunate  that 
some  of  the  followers  of  Dr.  Case  have  not  more  fully  developed  ami 
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worked  out  in  a  practicable  way  the  possibilities  of  his  discovery,  and 
abandoned  the  method  of  extraction,  which  savors  too  much  of  a  by- 
gone age,  where  heroic  methods  were  commonly  practiced.  To  my  mind, 
extraction  should  be  confined  to  the  same  category  as  blood-letting  and 
other  practices  of  the  old  school.  This  statement  applies  to  the  great 
majority  of  the  cases  we  are  called  upon  to  treat.  There  are  cases 
doubtless  where  it  may  be  absolutely  necessary  to  extract,  but  they  are 
exceedingly  rare.  At  least,  I  have  not  yet  come  in  contact  with  such 
cases  personally. 

Inter-maxillary  force  is  a  force  working  be- 
Tnt(l*-maxi11(irv  tween  maxilla  and  mandible.  In  the  treatment  of  all 
Tore?  Defined.  those   cases   where   harmony   in  the   relationship   of 

facial  lines,  jaws  and  teeth,  is  only  possible  by  shift- 
mg  the  occlusion — the  force  now  universally  adopted  is  the  pulling  force 
of  the  rubber  ligature.  There  are  other  forces  which  might  well  come 
under  the  heading  of  this  paper,  such  as  the  bite-plate,  inclined  plane,  etc. 
I  will  speak  of  these  briefly  later.  But  the  force  by  far  the  most  important, 
because  of  its  reciprocating  energy,  the  innumerable  combinations  pos- 
sible in  applying  it,  and  because  of  the  constancy  with  which  it  works — 
is  the  force  derived  from  the  simple  elastic  band. 

Its  simplest  use  may  be  best  illustrated  by  employing  it  in  the 
elongation,  or  in  the  forced  eruption  of  a  tooth  in  the  upper  jaw,  the 
other  end  of  the  elastic  being  held  by  appliances  upon  teeth  of  the 
lower  arch.  You  are  all  perfectly  familiar  with  the  example.  This  use 
of  inter-maxillary  force  was  first  given  to  us  by  Dr.  E.  H.  Angle,  in 
1 89 1.  In  its  employment  there  is  no  tendency  nor  intention  of  affecting 
the  mesio-distal  relationship  of  the  inclined  planes  of  the  opposing 
arches. 

In  Class  I  cases,  the  rubber  ligature  is  a  valuable  auxiliary  to  the 
expansion  arch. 

[A  picture  was  shown  in  which  space  is  being  made  for  the  upper 
left  first  bicuspid,  by  forcing  the  cuspid  and  incisors  labially  by  ligating 
them  to  the  arch  in  front  of  spurs  upon  the  expansion  arch.  This  distal 
displacement  of  the  upper  molar  in  overcoming  the  resistance  of  the 
moving  teeth  is  prevented  by  the  elastic  force,  shown  by  the  dotted  lines 
working  in  the  opposite  direction.] 

This  picture  also  illustrates  beautifully  the  re- 
TiflUfC  1.  ciprocating  action  of  the  elastic.     This  case  is  iden- 

tical with  the  first  diagramatic  sketch,  except  that 
in  this  instance  it  is  the  lower  molars  that  are  prevented  from  displace- 
ment by  the  pull  of  the  elastics.  Spaces  for  the  full  eruption  of  the  lower 
second  bicuspids   are  not   enough.     This   condition,    associated   with   an 
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abnormal  fracnuni  labium,  gives  to  the  models,  and  more  perhaps  to 
the  face,  the  appearance  found  in  Class  II,  Division  I  cases.  In  the 
mesial  movement  of  the  lower  teeth  anterior  to  the  second  bicuspids, 
all  the  resistance  falls  upon  the  molars.  To  conserve  this  primary  an- 
chorage, the  elastic  force  is  invaluable.  The  pressure  upon  the  molars 
through  the  nuts  on  the  arch  is  overcome  largely  by  the  pull  of  the  rub- 
ber ligatures  around  the  distal  ends  of  the  tubes.  By  careful  manipula- 
tion of  nuts,  and  a  knowledge  of  the  strength  of  pull  of  the  elastics,  it 
will  be  apparent  that  the  stress  upon  the  molars  can  be  kept  at  zero. 


A      r  ,    ,:      .,.H 
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Fig.  2. 


Fig.  I. 


At  the  other  end  of  the  inter-maxillary  force  the  pull  is  effecting  pres- 
sure upon  the  prominent  central  incisors.  The  pressure  at  this  point  is 
regulated  by  the  nuts  in  front  of  the  tubes  on  the  upper  clamp-bands. 

In  cases  where  there  is  a  lack  of  anterior  oc- 
Tigurc  2.  elusion    there    are    several    methods    of    overcoming 

the  difficulty.  One  is  by  banding  individual  teeth, 
upper  and  lower,  and  stretching  elastics  between  them  over  spurs  on 
the  bands.  Another  method  I  have  found  most  serviceable  is  one  illus- 
trated in  Fig.  2.  It  is  a  means  of  overcoming  the  difficulties  of  such 
cases  which  Dr.  H.  A.  Baker  has  used  with  unqualified  success.  The 
springs  of  the  arches  are  used  in  conjunction  with  elastics  stretched 
from  maxilla  to  mandible  over  spurs  soft-soldered  to  the  arches,  upper 
and  lower,  at  the  desired  joints.  The  arches  are  bent  to  the  required 
shape,  and  with  the  proper  amount  of  spring,  then  held  up  to  place  and 
ligated  firmly  to  the  teeth  requiring  elongation.  The  elastic  pressure 
is  applied  as  an  auxiliary  to  the  spring  of  the  arches.  Dr.  Baker  uses 
heavy  pieces  of  separating  elastic  cut  in  squares  and  with  holes  punched 
in  them  :  these  he  has  his  patients  snap  over  the  spurs,  from  arch  to 
arch,  at  nieht. 
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Occasionally  I  have  had   cases   referred  to  me 
Tiflurc  3.  that  have  been  carried  on — up  to  a  certain  point — 

by  some  one  else.  I  have  found  in  several  in- 
stances molar  teeth  carried  by  an  excessive  spring  in  the  arch,  far  out 
into  buccal  occlusion,  sometimes  beyond  the  danger  line,  e.  g.,  the  lin- 
gual  cusps   of  upper  molars,   buccal  to  the   buccal  cusps   of   the  lower 


Fig.  3. 


corresponding  teeth.  This  drawing  will  serve  to  illustrate  the  point. 
If  it  is  the  upper  molar  that  is  in  buccal  occlusion  (as  here  represented), 
I  solder  to  the  upper  edge  of  the  tube  on  the  upper  clamp-band  a  little 


Fig.  4. 


spur.  An  elastic  ligature  attached  to  this  spur,  and  passing  between 
the  occlusal  surfaces  of  the  upper  and  lower  molars,  is  hooked  over  the 
extension  in  front  of  the  nut  on  the  lower  clamp-band.  This  simple  way 
of  applying  inter-maxillary  force  I  have  found  most  serviceable.  It 
perhaps  is  never  necessary  for  any  one  of  the  gentlemen  present  to  re- 
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sort  to  such  treatment  in  quickly  aligning  buccally  displaced  molars, 
upper  or  lower.  But  unfortunately  I  have  had  to  cope  with  this  diffi- 
culty on  several  occasions  in  treating  ca>es  coming  to  mc  from  inex- 
perienced hands. 

This  is  a  diagramatic   sketch   showing  the  ap- 
Tigurc  4.  plication  of  inter-maxillary  force  for  cases  of  distal 

occlusion  and  mesial  occlusion. 

The  picture  in  this  figure  shows  the  side  views 
Tlgurc  s.  of  a  case  of  Class  II.  Division  I.     This  is  an  ex- 

treme case  of  its  class,  with  lower  incisors  imping- 


Figs.  5  and  6. 

ing  upon  gum-tissue  back  of  the  central  incisors.  \\'hen  the  boy  came 
to  me  he  was  wearing  caps  upon  the  lower  molars  to  relieve  this  condi- 
tion. These  caps  were  in  place  when  the  impressions  were  taken  for 
the  models  before  you.  Both  arches  were  expanded  laterally,  and  when 
the  inter-maxillary  elastics  were  applied,  force  was  at  first  exerted  only 
upon  the  upper  central  incisors.  The  amount  of  pressure  at  this  point 
was  governed  bv  the  releasing  or  tightening  of  the  nuts  in  front  of  the 
tubes  on  the  upper  clamp-bands.  The  lower  incisors  were  carried 
labially  by  the  usual  method,  the  elastic  attached  around  the  distal  ends 
of  the  tubes  on  the  lower  clamp-bands  acting  as  auxiliary  anchorage 
to  these  teeth,     ^^'hen  the  lower  arch  was  expanded  sufficiently,  all  the 
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teeth  were  ligated  firmly  to  the  expansion  arch,  and  pitted  en  phalanx 
against  the  upper  incisors.  In  this  case  I  desired  as  httle  distal  dis- 
placement of  upper  molars  as  possible,  so  the  nuts  on  the  upper  arch 
were  released  somewhat  during  treatment. 


Figs.  7  and  8. 


Front  before  and  after.     If  there  was  any  de- 
TifiUrc  6.  pression  of  the  upper  incisors,  or  of  the  lower  in- 

cisors in  their  sockets   (and  I  believe  there  was),  it 
was  accomplished  by  the  spring  of  the  arches  caught  in  notched  bands 
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upon  these  teeth.  At  the  present  time,  a  year  since  the  final  models 
were  made,  the  bicuspids  and  cuspids  have  fully  erupted,  so  that  the  in- 
terlocking of  cusps  is  even  better  than  here  shown. 

figure  7.  Face  before.     Front  and  side. 

Tigurc  $.  Face  after.     Front  and  side. 

Front  models,  before  and  after.     This  case  is 
Tigurc  ».  also  of  Class  II,  Division  I.     It  is  of  particular  in- 

terest to  me  because  it  is  the  first  case  of  an  exten- 
sive malocclusion  that  I  have  treated  by  only  weekly  appointment. 


Figs.  9  .\xd  to. 


Tigure  10.  Side  models,  before  and  after. 

Tigurc  11.  Face  before  treatment.     Front  and  side. 

figure  12.  Face  after  treatment.    Front  and  side. 

The  next  three  plates  were  loaned  me  by  Dr.  Casto.  of  Cleveland. 
This  picture  shows  the  kind  of  cases  in  which 

figure  13.  Dr.  Casto  employs  a  bite-plate  with  individual  bands 

and  elastics  for  final  steps  in  treatment.  The  pic- 
ture before  you  now  is  of  Class  II,  Division  I.  Incisors  impinging  upon 
soft  tissues  behind  upper  incisors.  Molars  and  bicuspids  are  short,  and 
the  upper  and  lower  incisors  are  too  long.  Dr.  Casto  first  expands  the 
arch  as  usual  in  the  treatment  of  these  cases,  and  retracts  by  inter-max- 
illary force  and  the  spring  of  the  arch  the  prominent  upper  incisors. 
The  case  is  then  ready  for  the  bite-plate  and  individual  bands. 


This  picture  shows  a  bite-plate — a  modification 

Tiflurc  14.  of  Dr,  Kingsley's  bite-plate — designed  by  Dr.  E.  H. 

Angle.     Dr.  Casto  applies  such  a  plate  to  the  upper 

arch.     This  plate  holds  the  expansion  of  the  upper  arch.     Wires  are 


Figs,  ii  and  12. 


fitted  over  edges  of  the  upper  incisors  and  vulcanized  in  the  plate.     This 

prevents   them   from   moving  labially,   depresses   them   in   their   sockets, 

and  also  prevents  the  plate  from  striking  too  hard  upon  the  soft  tissues. 

In  the  lower  portion  of  the  figure  is  seen  the  way  in  which  Dr. 


Casto  applies  inter-maxillary  force  between  individual  teeth  from  maxilla 
to  mandible,  where  it  is  desired  to  c^et  a  better  interdigitation  of  cusps, 
and   a   shifting   of   occlusion,   as   in   this   case.     The   desired   teeth    are 


Fig.  13. 


Fig.  14. 


Fig.  15. 


banded,  with  spurs  soldered  to  their  buccal  surfaces  to  engage  elastics. 
This  elastic  pull  tends  to  straighten  the  roots  to  a  greater  or  less  degree, 
thus  correcting  the  buccal  slant  of  the  cusps. 


70 

This  slide  shows  the  case  as  it  is  nearing  com- 
Tigure  is.  pletion.      The   desired   settHng  of   the   occlusion   is 

about    finished.      The   bite-plate   has    depressed   the 
incisors,   upper  and   lower. 

The  lower  arch  is  kept  forward  partly  by  the  strike  upon  the  in- 
clined plane  of  the  bite-plate,  and  partly  by  the  pull  of  the  inter-max- 
illary elastics.  The  lower  incisors  are  depressed  while  bicuspids  and 
molars  are  being  elongated  by  the  elastics. 


Fig.  17. 
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The  next  three  plates  were  loaned  to  me  by  Dr.  George  C.  Ainsworth, 
of  Boston.  They  show  very  clearly  his  method  of  applying  the  inclined 
plane  in  just  such  cases  as  Dr.  Casto  uses  his  bite-plate.  The  idea,  of 
course,  is  the  same,  but  the  manner  of  attachment  differs.  The  plane 
is  soldered  to  the  lingual  surface  bands  upon  the  upper  central  in- 
cisors. Wires  are  bent  over  the  incisal  edges  of  the  laterals ;  this  is 
again  re-enforced  by  wires  passing  distally  to  the  molar  bands.  The 
expansion  is  also  held  by  the  wires.  In  the  pictures  shown  the  molar 
bands  are  the  same  bands  used  in  the  expansion  of  the  arch  before  the 
plane  was  adjusted,  the  tubes  are  unnecessa.ry. 

Dr.  Ainsworth  first  expands  upper  and  lower  arches  to  the  extent 
desired,  and  then  applies  the  inclined  plane  to  depress  the  upper  and 
lower  incisors,  and  allow  molars  and  bicuspids  to  settle  to  occlusion. 
The  inclined  plane  may  be  so  adjusted  as  to  correct  cases  of  this  kind 
where  there  is  unilateral  distal  occlusion.  I  have  one  case  where  I  have 
accomplished  this  movement. 

If  you  could  see  some  of  the  beautiful  results  which  Dr.  Ainsworth 
has  accomplished  with  this  little  inclined  plane  you  would  be  delighted. 


tt  is  a  most  valuable  adjunct  in  coinliination  with  our  retainers  in  cases 
of  Class  II,  Division  I. 

In  the  fall  of  1904  Dr.  K.  II.  Stanley,  of  New  York  City,  referred 
to  me  the  case  of  a  young  lady  who  was  to  spend  the  winter  in  Boston. 
He  had  expanded  the  arches  considerably.  She  came  to  me  with  the 
upper  appliance  adjusted,  and  with  a  stay-plate  in  the  lower  arch.  I 
<continued   the   expansion    upon    upi)er   and    lower   arches   for   some   little 


Fig.  i< 


Fig.  19. 


Fig.  20. 


•'time  before   applying  the   inter-nia.xillary    force.      Thi.s    force    was   useil 
in  this  particular  case  in   rather  a  peculiar  manner. 

You  will  see  in  this  picture  that  the  lower  jaw 

TIflUrc  16.  was  in  mesial  occlusion  upon  the  right  side,  and  in 

normal   occlusion   upon   the   left.     A   front   view   of 


the  face  shows  the  mandible  swung  to  the  left  to  a  marked  degree.  I 
applied  elastic  force  in  the  usual  manner  to  correct  the  mesial  occlusion 
upon  the  right,  e.  g.,  from  upper  right  clamp-band  to  a  sheath-hook,  as 
far  forward  as  possible  on  the  lower  arch.  The  desired  movement  was 
accomplished  in  a  compartively  short  space  of  time.  The  median  line 
of  lower  arch  was  still  considerably  displaced  to  the  left.  To  overcome 
this  difficulty  I  applied  elastics  on  the  left  side  as  we  apply  them  for 
distal  occlusion  cases. 

(Appliance    showing    pull    of    elastics.)       This 

Tiflurc  17,  drawing  is  intended  to  show  the  manner  in  which  I 

applied  the  elastic  ligatures.     The  result  of  this  use 

of  the  rubber  pull  was  to  swing  the  mandible  to  the  right  somewhat  and 

bring  the  teeth  into  normal  relation. 


Fig.  21. 


(Models  after.)     The  face  was  improved  con- 

Tiflurc  1$.  siderably,   though   the   upper   and   lower   incisors   at 

completion  were  inclined  somewhat  in  the  direction 
of  the  pull  on  each  arch.  The  impressions  for  these  models  were  taken  on 
the  same  day  the  working  appliances  were  removed,  and  the  retainers  ad- 
justed. I  would  have  liked  impressions  some  months  later,  but  the 
patient  was  going  to  the  Middle  West  and  it  was  my  last  opportunity. 
You  will  see  that  all  the  inclined  planes  tend  to  the  normal.  The  ap- 
plication of  the  force  is  interesting,  in  that  I  believe  there  are  no  records 
where  it  has  been  so  employed  before. 

figure  19.  Face  before. 

figure  20,  Face  after. 

Tiflurc  21.  Side  models,  before  and  at  present. 

This  case  is  another  of  Class  III,  complicated  by  considerable  loss 
from  extraction.  The  upper  first  molars  were  both  extracted.  The  right 
second  molar  has  come  down,  but  the  left  second  molar  has  not  appeared. 
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iliough  on  tiie  point  of  ernpting.  The  lower  first  molars  were  also  miss- 
ing. The  problem  here  was  to  get  a  sufficiently  stable  anchorage  to  bring 
about  the  desired  changes. 

(Drawing  of  appliance.)     This  drawing  shows 
TIflurc  22.  the  means  adopted  to  get  an   equal  pull  of  elastic 

force  on  each  side.  The  upper  left  bicuspids  were 
banded,  the  bands  soldered  together,  and  a  section  of  heavy  wire  sol- 
dered on  the  distal  surface  of  the  second  bicuspid  with  a  hook  at  the 


Fig.  22. 

end  to  hold  the  elastics.     This  hook  was  carried  distally  just  far  enough 
to   make  the   pull   on   either   side   equal. 

The  studv  model  shows  the  present  condition  of  the  case.  This 
model  was  made  from  a  wax  impression  taken  a  few  days  ago.  The 
anchorage  on  the  left,  though  it  has  been  displaced  somewhat,  still  has 
served  its  purpose  verv  well.  I  have  considerable  yet  to  do  on  this  case. 
1  am  sorrv  that  I  can  not  show  you  the  completed  models  at  this  time. 

In  the  treatment  the  upper  six  anterior  teeth  were  moved  labially 
first,  expanded  and  separated.  Then  afterward,  drawn  from  either  side 
toward  the  median  line,  the  elastic  force  afterward  carrying  the  bicus- 
pids mcsially. 

Here    is    still    another    mutilated    case   of    Class 
TiflUrc  23.  ni.  that  was  made  very  difficult  by  reason  of  un- 

stable anchorage.  The  upper  first  molars  had  been 
extracted.  The  lower  right  first  molar  and  bicuspids  also  were  missing. 
For  various  reasons  it  was  a  case  in  which  I  attempted  simply  to  im- 
prove the  occlusion,  for  in  the  original  condition  he  had  little  or  none. 
Where  the  teeth  were  missing  in  the  lower  arch  I  connected  the  cuspid 
and  the  second  molar  by  a  heavy  bar  soldered  to  bands.  The  upper 
arch  was  expanded  and  inter-maxillary  force  applied  in  the  approved 
manner.  The  extreme  lingual  inclinations  of  the  lower  incisors  I  was 
unable  to  relieve. 
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(Opposite    side.)      The    use    of    inter-maxillary 
Tigur^  24.  force   usually   causes   more   or   less   tipping   of   the 

primary  anchor  teeth.  This  tipping  we  must  com- 
bat as  best  we  may.  In  long  drawn-out  cases  this  tipping  may  become 
severe,  though  generally  it  does  not  reach  serious  proportions.  It,  how- 
ever, causes  us  to  occasionally  shift  the  inclination  of  the  tubes  upon 
our  clamp-bands.  It  is  often  necessary  to  spend  considerable  time  in 
this  operation.  Dr.  Pullen  showed  in  Boston,  early  this  month,  his  im- 
proved manner  of  attaching  the  tube  to  the  band,  whereby  by  simply 
removing  the  ligatures  from  the  teeth,  but  not  the  arch,  then  grasping 
:the  tube  with  pliers,  it  could  be  bent  to  the  desired  angle  without  in  any 


Figs.  23  and  24. 


way  affecting  the  tube  or  its  attachments.  If  this  mode  of  attaching  the 
lube  to  band  does  not  carry  the  tube  too  far  buccally  (and  it  does  not 
seem  to  do  so),  and  it  will  do  all  it  says  it  will,  it  is  a  grand  thing. 

The  degree  of  force  applied,  in  the  strength  of 
pull  of  the  elastic  ligatures,  seems  to  vary  considera- 
bly in  different  men's  hands.  For  myself,  I  have  been 
using  what  I  considered  three  different  pulls — light, 
But  in  experimenting  to  find  just  the  strength  of  the 
pull  for  a  certain  distance  of  the  elastic  bands  I  was  using  I  found  to  my 
surprise  that  the  medium  pull  was  heavier  than  I  had  considered  my 
heavy  pull.     I   had  been  using  Bailey's   "Violet"   elastics   for  my  light 


Gomparatioe 
tension  of  Clastic. 

:medium  and  heavy. 
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pull,  Cloodycar's  "l^k-ciidii  Hands"  for  my  iiK-tliuni  pull,  and  Angle's 
Rubber  Ligatures  fur  my  heavy  pull.  The  average  length  of  pull  in 
my  eases  of  Class  II,  Division  I,  is  almost  i  5-6  inches.  The  light 
elastic  registered  a  pull  uf  5  ounces  eacli  fur  this  distance,  and  10  ounces 
for  two  elastics.  The  medium  pull  tor  same  distance  varied  from  8^ 
ounces  to  10  ounces  for  each  elastic,  and  from  17  to  21  ounces  for  two 
elastics.  Angle's  ligatures  \ar\  from  (S  to  9J/2  ounces  for  one  elastic, 
and  16  to  20  ounces  for  two  elastics.  There  is  considerable  variability 
in  the  strength  of  pull  of  the  elastics  cut  from  the  same  tubing.  The 
figures  I  have  given  I  foun<l  onI\    after  trying  many  elastics. 

As  yel  I  have  never  needed  to  use  more  than  two  heavy  elastics  in 
my  work.  1  use  light  elastic  pressure  generally.  If  I  see  the  de- 
sired movement  taking  place  I  do  not  care  to  hurry  it  along.  In  the 
cases  I  have  shown  you,  the  length  of  time  to  accomplish  movement 
from  complete  distal  to  normal  occlusion  varies  from  three  to  six  months. 
I  start  cases  with  a  light  pull,  graduallx'  increase  it  to  what  I  deem  the 
maximum  pull  for  the  particular  case,  keep  such  pressure  constant  until 
normal  occlusion  is  reached,  when  I  gradually  reduce  the  pressure  until 
I  have  the  lightest  pull  that  will  hold  the  teeth  in  normal  occlusion.  I 
prefer  to  let  as  much  settling  occur  as  possible  with  working  appliances 
in  place,  holding  the  teeth  in  occlusion  by  light  rubber  elastics  rather 
than  to  trust  to  retainers  at  once. 

In  the  preparation  of  this  paper  and  the  plates  shown  I  have  en- 
deavored to  bring  out  the  point  that  where  all  the  teeth  are  present, 
though  the  malocclusion  may  be  severe,  }'et  it  is  perfectly  possible  and 
feasible  to  bring  them  into  normal  occlusion.  The  cases  where  it  was 
necessary  to  deal  with  mutilated  conditions,  and  where,  when  the  mu- 
tilation is  severe,  we  can  only  hope  for  an  improved  occlusion,  I  have 
brought  forward  to  show  our  limitations.  The  more  we  imitate  the 
silent  forces  of  nature,  which  are  ever  at  work,  quietly  yet  none  the 
less  effectively,  the  more  humane  and  successful  the  results  will  be. 
This  is  but  the  trend  of  modern  thought  and  practice.  The  disruptive 
forces  of  nature  are  rarely  brought  into  play.  So  this  disruptive  force 
in  orthodontia — which  I  may  call  extraction — destroying  tissue,  and 
causing  shock,  is  rarely  necessary.  There  is  a  better  and  a  safer  way. 
If  you  will  permit  me  I  will  draw  an  analogy  from  Elijah  of  Holy  Writ. 
He  was  a  man  of  heroic  type,  who  believed  in  fire,  and  famine,  and  the 
sword  of  destruction.  But  Elijah  had  to  be  taught  that  God  and  truth 
and  right  were  not  in  the  mighty  wind,  nor  in  the  earthquake,  nor  in 
the  fire — but  in  the  Still  Small  \'oice.  So  must  the  Elijahs  of  ortho- 
dontia be  taught  that  truth  and  right  and  humanity  and  God  are  not 
in  the  disruptive  and  cruder  methods  of  extraction,  but  in  the  Still  Small 
Voice  of  the  gentler,  better  way. 


Discussion  of  Dr.  Reocb's  Paper. 

Dr.  Reoch  has  said  that  it  often  happens  that 
Dr.  Stanky.  scientific  minds,  working  independently  of  each  other, 

may  simultaneously  startle  the  world  with  some 
great  discovery.  Indeed,  this  so  often  happens  that  the  man  is  excep- 
tional who  can  lay  sole  claim  to  any  great  thought  or  invention.  The 
spirit  of  discovery  is  inherent  in  man's  nature.  It  goes  hand  in  hand 
with  progress,  and  as  man's  needs  increase  it  keeps  pace.  What  wonder 
is  it  then  that  two  men,  with  a  common  interest  in  solving  complicated 
problems,  should  arrive  at  the  same  conclusions,  at  about  the  same  time, 
and  without  any  previous  exchange  of  ideas. 

There  is  a  time  and  a  place  for  "priority."  By  that  I  mean  that 
in  the  discussion  of  scientific  facts,  before  a  scientific  body,  the  tendency 
is  too  often  to  center  the  discussion  upon  the  question  of  who  is  entitled 
to  first  mention  in  the  discovery  of  a  great  truth,  while  the  application 
of  that  truth,  and  its  result  upon  those  benefited  by  it  is  overshadowed, 
or  entirely  lost. 

Dr.  Reoch  has  alluded,  fittingly  and  becomingly,  to  the  origin  of 
the  intermaxillary  force  in  the  opening  of  his  es'say,  and  then  followed 
with  examples  of  the  application  of  this  indispensable  force  in  the  treat- 
ment of  malocclusion.  He  has  with  truth  said  that  this  great  discovery 
is  burying  the  "extractionists"  deep  under  the  sod.  The  few  remaining 
believers  in  mutilated  dentures  as  a  cure  for  certain  existing  evils  are 
dying  hard.     But  I  believe  even  these  few  now  show  signs  of  weakening. 
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Dr.  Reoch  is  most  i^cnerous  to  this  haiulful  (jf  cxjxuients  of  false  doc- 
trine, lie  grants  that  extraction  may  sometimes  be  necessary,  yet  he 
states  that  he  has  not  found  it  necessary  in  liis  experience,  nor  have  I 
in  mine;  and  1  vcnlnre  to  say  that  the  majority  of  those  i)resent — yes, 
I  dare  sav  all — will  echo  his  words. 

Intermaxillarv  force,  in  its  usual  form  of  application,  is  the  key- 
stone of  the  arch  of  modern  orthodontia.  Without  it  the  whole  structure 
would  fall. 

We  mav  differ  in  •)ur  conception  of  perfect  balance,  or  harmony 
of  facial  lines,  but  the  dift'erences  lend  no  excuse  for  the  extraction  of 
teeth  in  the  treatment  of  malocclusion.  The  iiitcllii^cuf  use  of  the  inter- 
maxillarv force  can  only  produce  the  best  result  in  any  .^-iven  case,  while 
so-called  "judicious"  extraction  has  but  one  result — creating:  one  de- 
formity to  balance  another. 

Dr.  Reoch  has  shown  a  number  of  uses  to  which  the  simple  elastic 
can  be  put.  Practical  cases  teach  us  more  than  volumes  of  theor\-.  We 
have  received  a  number  of  sound  practical  suggestions  which  can  not 
fail  to  be  of  use  to  us. 

Undoubtedly  more  can  be  accomplished  with  this  form  of  inter- 
maxillary force  (the  elastic  band)  than  an>-  of  the  others  mentioned. 
The  inclined  plane  as  used  by  Dr.  Ainsworth  has  its  place,  though  neces- 
sarily it  can  not  supplant  the  elastic  band  stretched  from  one  arch  to 
the  other. 

I  would  like  to  discuss  certain  features  of  each  case  .shown  on  the 
screen,  but  I  fear  it  would  consume  too  much  time.  One  point,  however, 
which  one  of  the  slides  brought  to  m_\  mind  is  of  special  interest.  Dr. 
Reoch  showed  his  method  of  quickly  aligning  buccally  displaced  molars. 
It  seems  to  me  that  the  application  of  the  elastics  from  molar  to  molar 
as  he  described  would  he  ni  great  assistance  to  us  in  those  cases  where 
the  lower  molars  are  undulv  inclined  linguall\,  where  it  seems  almost 
impossible  to  move  them.  1  think  we  could  appl\  the  elastics  as  an 
auxiliary  to  the  expansion  arch.  The  tendency  would  be  to  draw  the 
upper  molars  lingually.  This  can  be  overcome  by  re-enforcing  the 
ui)i)er  molar  anchor  teeth  in  an\-  way  that  is  jiractical. 

In  correcting  mesio-distal  malocclusion  I  think  we  get  a  better 
result  in  the  end  bv  the  gradual  apjilication  of  the  elastic  force.  In 
retention  1  find  the  light  elastic  very  satisfactor\  when  worn  at  night, 
after  the  mesio-distal  relation  has  been  corrected,  and  if  there  is  any 
tendency  for  the  teeth  to  slip,  have  them  worn  through  the  day  as  well. 
The  case  Dr.  Reoch  slKnved  of  a  young  lady,  where  the  chin  had 
gone  to  the  left,  T  happened  io  see  last  spring  as  she  hurriedly  pas.sed 
through  New   York.     She  came  in  for  a  few  minutes.     The  inclination 


of  the  chin  is  ahnost  absent  now.     The  case  was  so  very  much  improved 
that  I  felt  highly  gratified  at  Dr.  Roech's  result. 

Mr.  President,  I  thank  you  for  inviting  me  to 

Dr.  l)Cnry  J\,  Baker,      discuss  this  paper.     I  also  wish  to  thank  Dr.  Reoch 

for  the  compliments   which  he  paid  me  in  relation 

to  the  intermaxillary  elastics.     I  do  not  know  that  I  can  say  anything 

in  regard  to  their  merits  that  you  do  not  already  know ;  however,  it  may 

be  interesting  to  you  to  know  the  history  of  their  introduction. 

Soon  after  the  birth  of  my  youngest  son,  his  mother  was  taken  very 
ill.  As  a  result  we  were  obliged  to  feed  him  by  means  of  a  nursing 
bottle.  As  time  went  on  to  our  surprise  and  horror  we  found  the  pres- 
sure of  the  rubber  nipple,  slight  as  it  was,  had  created  a  decided  de- 
formity in  his  delicate  jaws,  and  when  his  permanent  teeth  erupted  the 
result  was  a  very  aggravated  case  of  what  Angle  classifies  as  distal 
occlusion. 

I  prepared  models  and  studied  the  case  carefully.  My  conclusions 
were  that  if  I  reduced  his  protruding  upper  teeth  the  lower  jaw  would 
still  occlude  distally,  and  to  get  normal  occlusion  it  would  be  necessary 
to  bring  the  lower  jaw  forward.  Then  the  question  arose  as  to  how 
this  could  be  accomplished.  The  intermaxillary  elastic  was  the  result. 
I  decided  that  the  best  time  to  commence  operation  would  be  just  be- 
fore the  eruption  of  the  lower  twelfth  year  molars,  so  that  after  they 
erupted  they  would  assist  in  holding  the  remainder  of  the  lower  teeth  in 
their  new  position.  After  laying  out  my  line  of  treatment  and  deciding 
the  best  time  to  accomplish  the  same,  I  exhibited  my  models  before 
the  "American  Academy  of  Dental  Science"  and  outlined  my  proposed 
treatment. 

This  case  was  corrected  in  two  months'  time,  and  no  other  force 
was  used  than  the  intermaxillary  elastics ;  that  is  to  say,  the  teeth  were 
brought  into  normal  relations  and  allowed  to  settle  into  better  occlusion 
before  putting  on  retainers. 

The  probable  cause  of  this  rapid  change  was  the  use  of  much 
heavier  elastics  than  we  use  to-day.  I  used  them  double,  hooking  them 
over  the  tubes  of  the  lower  anchor  bands,  in  the  same  manner  as  is  used 
to-day,  then  stretching  them  forward  and  tying  them  to  the  upper  arch 
wire  just  in  front  of  the  upper  cuspids  with  silk  ligatures.  It  being  my 
son's  case,  unfortunately  I  made  no  record  in  my  book,  but  as  I  have 
said  before,  I  commenced  operations  before  the  eruption  of  the  lower 
twelfth  year  molars,  and  my  son  will  be  twenty-six  years  old  his  next 
birthday,  which  to  my  mind  is  an  authentic  record.  Many  years  after  the 
correction  of  this  case  Dr.  Case  wrote  to  me  claiming  priority  of  inter- 
maxillary elastics.     He  also  sent  me  publications  wherever  he  had  men- 
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tioned  them,  and  his  records  would  indicate  that  lie  made  no  great  ac- 
count of  them  except  as  an  auxiliary  force  to  other  methods.  I  do  not 
care  to  go  into  a  deep  discussion  on  this  point,  as  the  profession  knows 
very  well  my  connection  with  intermaxillary  elastics  and  what  they  will 
accomplish.  1  have  received  some  ver}-  kind  letters  from  Dr.  Angle  and 
others  in  the  profession  who  have  used  them  successfully  in  a  great 
many  cases,  and  I  wc^uld  also  say  that  Dr.  Angle  has  added  greatly  to 
their  efficienc}"  by  attaching  a  hook  to  the  upper  arched  wire,  which 
enables  the  patient  to  apply  them  without  the  aid  of  the  operator,  and  I 
give  him  great  credit  for  the  improvement.  There  is  one  more  thing  I  wish 
to  mention  in  regard  to  Dr.  Reoch's  paper,  that  is  in  relation  to  the  last 
illustration  that  he  exhibited,  showing  a  case  of  prognathism.  Some 
three  or  four  years  ago  I  advanced  the  theory  that  this  w^as  caused  by 
habit,  especially  where  there  was  a  loss  of  several  teeth  in  the  molar 
region.  Aly  idea  is  that,  being  unable  to  masticate  in  the  back  part  of  the 
mouth,  patients  are  obliged  to  use  their  front  teeth,  and  as  a  result  get 
into  the  habit  of  reaching  forward,  their  lower  front  teeth  tipping  back 
to  a  marked  degree.  Everything  that  I  have  been  able  to  learn  cor- 
roborates mv  theory,  and  I  ask  you,  gentlemen,  to  bear  this  in  mind 
and  get  as  much  of  a  history  of  similar  cases  as  possible.  If  we  can 
establish  the  fact  beyond  a  question  it  will  be  still  another  factor  as  an 
argument  against  promiscuous  extraction. 

Just  one  word.     I  have  an  idea  which  I  have 

Dr.  I)awky.  »ot  fully  tried,  but  which  I  believe  to  be  a  good  one. 

\\^e  all  know',  who  have  treated  cases  of  the  First 
Division  of  Class  II.  that  there  is  a  large  overbite  wdiich  is  difficult  to 
take  care  of.  Dr.  Reoch  has  thrown  on  the  screen  an  illustration  of 
the  application  of  the  intermaxillary  bands,  in  an  attempt  to  correct  that 
overbite.  I  saw-  during  the  last  summer  the  same  plan  worked  out  very 
beautifully,  but  undertaken  in  the  beginning  of  the  operation.  Dr.  Mc- 
Bride,  of  Dresden,  in  treating  these  cases,  instead  of  putting  the  inter- 
maxillary ligatures  from  the  sheath  hook  back  to  the  molar  band,  uses 
two,  one  going  over  the  upper  molar  tube. 

While  I  w^as  visiting  him  this  summer  we  improved  that  by  put- 
ting a  little  spur  on  the  mesial  end  of  the  tube  on  the  upper  molar  bantl 
so  as  to  carry  the  pull  a  little  further  forward.  In  this  commencement 
of  the  forward  movement  of  the  lower  jaw  he  starts  to  correct  the  over- 
bite. That  has  been  a  valuable  suggestion  to  me.  and  I  look  forward 
to  a  little  quicker  and  a  little  better  result  in  these  cases  in  the  future. 
That  pull  of  the  ligatures  will  also  correct,  or  prevent,  the  outward  tip- 
ping of  the  cusps  of  the  superior  molars.  Instead  of  waiting  until  the 
closing  of  the  case  they  should  be  started  at  practically  the  beginning 
of  the  work. 
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Dr.  Reoch  has  given  us  an  excellent  paper,  and 

Dr,  CastO.  I  wish  to  thank  him  personally   for  it ;  also  to  ex- 

press my  appreciation  for  the  great  amount  of  work 
he  has  done  in  its  preparation. 

The  essayist  referred  to  some  cases  of  Class  II  that  I  have  been  treat- 
ing by  using  the  intermaxillarv  rubbers  on  individual  teeth  in  connection 
with  an  inclined  plane.  I  do  this  for  the  purpose  of  shifting  the  occlu- 
sion, lengthening  the  bite  and  depressing  the  lower  incisors.  I  have  em- 
ployed this  method  successfully  in  those  cases  of  Class  II  where  the 
lower  incisors  strike  against  the  soft  tissues  lingually  to  the  upper  in- 
cisors, and  where  it  is  necessary  to  lengthen  the  bite,  after  shifting  the 
occlusion  so  as  to  prevent  the  lower  incisors  from  occluding  too  heavily 
upon  the  upper  incisors. 

Dr.  Reoch,  in  describing  the  method,  spoke  only  of  using  a  bite- 
plate  with  an  inclined  plane  on  it  and  wires  bent  over  the  incisal  edges  of 
the  upper  centrals.  This  form  of  plate  is  a  modification  of  the  old 
Kingsley  bite-plate,  and  was  first  used,  I  believe,  by  Dr.  Angle.  The  wires 
passing  over  the  edges  of  the  incisors  serve  the  double  purpose  of  pre- 
venting the  labial  movement  of  the  incisors  and  to  prevent  the  plate 
from  being  forced  into  the  soft  tissues.  The  intermaxillary  rubbers  on 
the  individual  teeth  may  be  used  for  the  same  purpose  in  connection  with 
any  form  of  an  inclined  plane.  It  makes  no  difference  whether  it  be  a 
plate  or  an  incline  after  the  fashion  of  the  Davenport  or  Ainsworth  pat- 
tern. The  essential  thing  is  to  keep  the  force  of  occlusion  upon  the 
teeth  to  be  depressed,  and  freeing  those  teeth  to  be  elongated. 

In  cases  where  it  is  desired  to  increase  the  depressing  force  upon 
the  lower  incisors,  and  the  elevating  force  upon  the  bicuspids,  I  have 
used  in  connection  the  method  suggested  by  Dr.  Case,  namely :  Bands 
are  placed  on  the  incisors  with  lugs  pointing  incisally.  The  lugs  or 
hooks  in  the  biscupid  bands  which  point  lingually  are  made  larger  so 
as  to  engage  the  wire  spring  and  allow  also  of  rubbers  being  placed  on 
them.  Bands  are  placed  either  on  the  first  or  second  molars,  as  the  case 
may  require,  with  hooks  pointing  occlusally ;  a  spring  wire  is  then  fitted 
around  the  arch,  being  adjusted  so  as  to  engage  over  the  hooks  on  the 
molars,  under  the  hooks  on  the  bicuspids,  and  over  the  hooks  on  the 
incisors. 

Dr.  Hawley  spoke  of  using  the  elastics  on  individual  teeth  at  the 
beginning  of  a  case,  for  the  purpose  of  elongating  the  molars,  and  at  the 
same  time  shifting  the  occlusion.  That  may  be  done  provided  there  is  a 
harmony  in  the  size  of  the  arches  when  the  lower  is  set  forward.  But 
where  there  is  practically  no  harmony  in  size  or  occlusion  with  the  upper 
arch,  some  previous  treatment  is  required.     This  must  be  done  to  estab- 
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lish  a  proper  aid  to  acc(»nini(»(latc  the  occlusion  uIk-ii  shifted.  The  elas- 
tics may  be  used  on  incHvidual  teeth  for  retention  for  a  hniited  time 
in  orcHnary  cases  of  Class  II.  In  such  retention,  they  may  be  used 
cither  with  i^r  without  an  inclined  ])lane.  'They  may  also  be  used 
advantageously  in  any  case  where  it  is  desired  to  draw  the  teeth  into  an 
interdigitation. 

Sometimes  after  the  occlusion  has  been  shifted  a  space  remains  be- 
tween the  upper  cuspids  and  bicuspids ;  or  the  cuspids  may  not  be  fully 
erupted  and  located  slightly  mesially  to  normal.  In  such  cases  the  elastic 
ma\'  be  used  to  a  decided  advantage.  This  is  done  by  placing  bands 
on  the  cuspids  and  lower  first  bicuspids  and  then  engaging  the  elastics 
over  the  hooks  on  the  cuspids  and  under  the  hooks  on  the  bicuspids,  or 
the  elastics  may  be  extended  from  the  cuspids  to  the  lower  first  molars, 
depending  upon  the  requirements  of  the  case.  There  are  many  other 
conditions  where  the  intermaxillary  force  can  be  used  to  advantage. 

Yesterday,  Dr.  Rogers  made  some  reference  to  the  use  of  an  in- 
clined plane,  made  by  adding  another  cusp  on  the  lower  first  bicuspid. 

I  wish  to  say  that  at  the  Chicago  meeting,  more  than  a  year  ago, 
Dr.  Robert  Dunn,  of  San  Francisco,  gave  a  clinic  on  that  very  thing. 
I  have  used  it  effectively.  I  have  also  put  an  inclined  plane  on  the  lower 
second  bicuspid,  allowing  the  incline  to  strike  mesially  to  the  lingual 
cusp  of  the  upper  second  bicuspid. 

The  inclined  planes  used  on  individual  teeth  in  connection  with  the 
intermaxillary  elastics  are  valuable  in  retention,  where  it  is  necessary 
to  change  the  position  of  the  teeth  slightly  in  a  mesial  or  distal  direction. 

So  far  as  I  know,  the  credit  for  the  addi- 
Dr.  Uarncy  €.  BarntS.  tional  cusp  is  due  to  Dr.  Lourie.  I  think  he  showed 
it  at  the  Philadelphia  meeting  of  the  American  So- 
ciety of  Orthodontists.  It  is  not  a  little  amusing  to  me  to  notice  these 
Angle  students  taking  up  some  of  these  appliances  and  things  which 
have  been  relegated  to  the  past,  such  as  "inclined  planes."  "special  appli- 
ances," etc.  It  is  a  prctt\'  good  sign,  and  means  that  broader  thought 
prevails. 

I  put  a  big  ([uestion  mark  after  the  statement  that  the  intermaxillary 
rubber  ligatures  are  effective  for  retention.  What  are  \ou  doing  while 
holding  those  rubbers  on  the  teeth  ?  You  certainly  will  not  expect  a 
stationary  retention  or  even  rest.  It  is  a  serious  question,  and  that  kind 
of  anchorage  is  a  confession  of  a  failure  in  retention  and  regulation. 

Another  point.  Dr.  Casto  has  spoken  well  with  reference  to  har- 
monizing of  the  arches  before  swinging  the  mandible  forward.  I  have 
had  some  success  with  inclined  jilanes  soldered  to  the  lingual  of  a  Case 
retainer.     Thev   should  be   used   after  the   teeth   are  put   in   harmonious 
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relations  in  each  jaw,  and  then  they  will  aid  in  producing  the  proper 
relation  of  the  jaws.  In  many  of  these  cases  of  distal  occlusion  we  will 
not  succeed  in  retention. 

I  noticed  in  one  of  Dr.  Reoch's  illustrations  a  space  distal  to  the 
cuspid  tooth.  That  is  a  diagnostic  sign  that  the  upper  molars  and  bicus- 
pids have  been  moved  too  far  distally.  In  most  of  those  cases  the  lower 
jaw  is  too  far  back,  and  in  trying  to  compromise  you  will  move  the 
side  teeth  too  far  and  cause  this  space  and  fail  in  trying  to  force  the  in- 
cisors and  cuspids  back.  I  believe  the  intermaxillary  force  should  be  an 
auxiliary  force  only. 

In  showing  the  slides  I   forgot  one.     It  shows 

Dr.  KCOCb.  a  method  of  applying  intermaxillary  force  that  Dr. 

Rogers  has  used  to  advantage.  A  hook  is  soft  soldered 
to  the  end  of  the  upper  or  lower  arch,  as  the  case  requires,  and  so  arranged 
that  all  the  pull  of  the  rubber  ligature  is  transmitted  by  this  hook  to  the 
arch,  in  this  way  forcing  the  teeth  ligated  to  the  arch  mesial  to  the 
anchor  tooth,  in  a  mesial  direction,  without  a  stress  upon  the  primary 
anchor  tooth.  It  is  a  method  that  can  be  employed  to  great  advantage 
in  certain  types  of  cases. 

I  wish  to  thank  you  for  your  kind  attention  and  consideration  of 
this  paper. 


Jin  Jlppliance  for  expattaittd  the  Dental  Jlrcbes,  Cbereby 

Increasing  tbe  Si^e  of  tDe  nasal  Passages  ana 

Superjacent  Bones, 


Dr.   E.  A.   BoGUE,   New  York. 


I  wish  to  express  my  regrets  now  that  this  Society  of  Orthodontists 
was  not  formed  when  I  was  a  child,  because  my  incisor  teeth  shut  end  to 
end,  and.  I  can  not  therefore  enunciate  certain  words  correctly. 

I  started  last  July  to  write  a  paper  controversial  to  my  friend  Dr. 
Angle,  hoping  he  would  be  here.  When  I  found  he  would  not  be  here 
I  hitched  it  on  to  a  few  disjointed  items,  which  I  hope  you  will  excuse  in 
lieu  of  a  paper. 

In  the  Items  of  Interest  for  June,  1906,  I  read  in  a  recent  paper  of 
Dr.  Angle's  that  "the  deciduous  teeth  almost  always  erupt  into  ideal  nor- 
mal occlusion,  and  the  child  denture  is  not  only  perfect  in  form  in  part 
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and  in  wliole,  but  in  Icu-atinn  with  the  rest  of  the  face  and  head.  s(j  that 
there  is  beauty,  harmony  and  the  highest  efficiency  ...  so,  when  the 
first  molars  erupt  they  do  so  under  the  most  favorable  conditions,  unham- 
pered by  predecessors  or  by  those  teeth  anterior  or  posterior  to  them,  the 
jaws  having  been  lengthening  for  years  for  their  coming,  and  instead  of 
being  in  any  way  hindered  in  their  eruption  they  are,  on  the  contrary, 
guided  into  and  guarded  in  normal  positions  by  the  beautiful  normally 
built  child  denture  anterior  to  them." 

Dr.  William  J.  Brady,  of  Iowa  City,  in  discussing  Dr.  Angle's  paper 
says :  "The  action  of  heredity  is  the  chief,  if  not  the  only  controlling 
force  that  settles  the  position  of  the  teeth  named,  and  they  are  so  placed 
that  when  they  erupt  they  have  only  to  emerge  through  the  tissues  cov- 
ering them  when  they  are  in  their  correct  places.  This  is  why  the  tem- 
porary teeth  are  always  practically  regular,  w-hich  fact  is  one  of  the  best 
established  in  relation  to  teeth." 

Dr.  Fletcher,  of  Cincinnati  (quoting  Talbot  on  irregularities  of  the 
teeth),  says:  "The  deformity  always  commences  at  the  sixth  year  and  is 
complete  at  the  twelfth." 

Either  I  have  misunderstood  or  all  these  gentlemen  are  mistaken. 
I  present  for  your  consideration  a  number  of  cases  of  deciduous  teeth 
taken  from  among  my  own  models,  the  cases  occurring  in  my  own  prac- 
tice or  in  that  of  my  son,  all  showing  distinct  irregularities  in  the  posi- 
tions of  the  temporary  teeth,  and  several  of  them  showing  such  extensive 
irregularities  that  if  the  contention  of  Dr.  Angle  is  correct,  and  I  believe 
it  is,  that  the  first  permanent  molars  are  guided  into  their  places  by  the 
child  denture  anterior  to  them,  then  the  first  molars  can  not  possibly  be 
in  normal  position. 

If  the  first  molars  were  guided  into  correct  articulation  there  would 
be  no  cases  in  adolescent  life  of  dislocation  or  malposition,  either  uni- 
lateral or  bilateral,  to  call  for  the  reciprocal  force,  which  has  proven  so 
efficient  in  correcting  these  ofttimes  perplexing  and  troublesome  irregu- 
larities. Irregularities  arise  very  early  in  life,  according  to  Dr.  Fletcher's 
own  suggestion ;  their  cause  may  be  antenatal,  and  certainly  are  if  hered- 
ity plays  the  part  that  Mr.  Burbank  teaches  us,  and  that  Darwin  originally 
propounded. 

But  I  think  that  influences  that  come  into  operation  after  birth,  and 
which  we  can  understand  much  better  than  we  understand  heredity,  are 
mainly  responsible  for  determining  the  position  of  the  teeth. 

Close  observation  of  minor  deficiencies  readily  show  that  irregulari- 
ties may  be  found  among  the  temporary  teeth  about  as  often  as  among 
the  permanent  ones. 
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My  own  experierxCe  is  that  all  serious  irregulari- 
TmgUlarity  ^^^^    °^   ^^^   permanent   teeth    are    indicated   by   the 

Prognosticated  by        positions   of  the   deciduous   teeth,   and   that  at  five 
Ccmporary  tafb.        years  of  age  or  earlier,  one  may  detect  these  irregu- 
larities, and,  in  many  instances,  avert  them  by  prompt 
action  in  encouraging  normal  development  by  the  removal  of  some  ob- 
struction which  nature,  unaided,  is  not  able  to  overcome. 

I  present  to  you  the  case  of  a  little  girl  eight  years  old.  I  found 
both  arches  a  little  too  narrow,  according  to  the  Hawley  measurements. 
The  lower  incisors  were  posterior  to  normal.  The  right  lateral  was  3-16 
of  an  inch  posterior  to  the  other  three.  Upon  rearranging  the  teeth  on 
a  plaster  model  I  found  the  central  incisors  needed  to  be  advanced  about 
an  eighth  of  an  inch ;  consequently,  in  order  to  make  a  perfect  arch  with 
the  cuspids  the  whole  lower  dental  arch  needed  to  be  broadened  about 
3-16  of  an  inch  and  the  four  lower  incisors  made  into  a  perfect  arch  on 
those  lines.  I  placed  bands  with  vertical  tubes  around  the  second  lower 
temporary  molars,  and  an  expansion  arch  engaging  those  tubes  was 
placed  on  the  buccal  side  of  the  dental  arch.  By  utilizing  the  temporary 
teeth  for  purposes  of  regulation  all  injuries  to  the  permanent  teeth  from 
fixtures  are  avoided.  On  the  lingual  side  of  these  bands  a  wire  soldered 
to  each  band  acted  upon  the  four  adjoining  teeth,  drawing  them  simultane- 
ously outward  as  the  external  wire  arch  expands.  On  the  lingual  side  of 
the  left  lower  molar  band  was  also  soldered  a  gold  and  platinum  spring 
wire,  which,  having  been  bent  to  the  form  of  the  perfect  arch,  engages 
beneath  a  little  spud  attached  to  a  band  on  the  right  lateral  incisor,  and 
will  eventually,  if  kept  in  position,  advance  the  right  lateral  incisor  to 
its  proper  place  in  the  arch  as  well  as  all  the  other  three  incisors,  so  soon 
as  the  arch  shall  have  been  broadened  enough  to  receive  them. 

On  the  upper  teeth  bands  were  similarly  placed  upon  the  second 
temporary  molars  with  lingual  wires  touching  four  teeth  on  each  side, 
the  same  as  below.  Outside  the  dental  arch  was  a  wire  expansion  arch 
engaging  in  horizontal  tubes  attached  by  swivels  to  the  upper  molar 
bands.  This  arch  has  a  thread  cut  on  each  of  the  ends  for  two  nuts, 
the  forward  one  designed  to  compress  spiral  springs  surrounding  the 
arch  wire  just  forward  of  the  horizontal  tubes.  The  posterior  nuts  are 
designed  to  prevent  the  arch  wire  from  drawing  the  incisors  too  far  for- 
ward, and  are  also  designed  to  prevent  losing  the  fixture  off.  The  two 
upper  central  incisors  are  surrounded  by  bands  having  a  little  spud  on 
the  lingual  side  to  engage  small  ligature  wires  that  bind  the  incisors 
to  the  arch  wire.  The  resiliency  of  the  spiral  springs  will  carry  these 
teeth  forward  until  the  movement  is  stopped  by  the  posterior  nuts.  At 
the  same  time  the  wire  expansion  arch  will  draw  the  four  molars  on  each 
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Figs,  i,  3  and  5. 


"u;.   2.  4  AMI  (>. 


86 

side  outward  to  correspond  with  the  outward  movement  taking  place  with 
the  lower  teeth,  and  as  these  temporary  molars  move  laterally  outward 
they  carry  with  them  the  crowns  of  the  permanent  bicuspids  that  are  em- 
braced by  the  roots  of  these  temporary  molars,  thus  broadening  the  en- 
tire upper  arch.  The  plaster  models  of  the  case,  taken  after  the  fixtures 
were  in  place,  explain  perfectly  the  position  of  the  fixtures,  which  should 
be  maintained  until  the  teeth  are  in  position. 

It  will  be  noticed  that  the  lower  incisors  and  the  upper  central  in 
that  mouth,  Fig.  i,  and  the  entire  upper  arch,  are  much  smaller  than  this 
other  one.  Fig.  2 ;  the  one  is  four  years  of  age  and  the  other  five. 

Fig.  4  is  the  same  case — five  years  of  age.  The  irregularity  is  readily 
seen.  The  lower  molars  are  entirely  outside  the  upper  arch.  The  upper 
central  incisor  of  Fig.  3,  is  within  the  lower  arch.  Adenoids  were  de- 
veloped in  Fig.  4  at  six  weeks  of  age.  The  mother  found  at  that  time 
that  the  child  was  sleeping  with  the  mouth  open,  and  on  examination 
adenoids  were  found. 

Fig.  5.  This  case  was  left  open  in  order  that  the  irregularities  of 
the  temporary  teeth  might  be  seen.  Patient  was  four  years  of  age.  The 
other,  Fig.  6,  is  five  years  of  age,  and  bites  end  to  end. 

Fig.  7  was  five  or  six  years  of  age,  and  the  entire  lower  arch  closed 
outside  the  upper.  The  difference  in  size  between  the  upper  and  lower 
you   will  note  in  the  next. 

Fig.  8  is  the  same  case.  The  difficulties  of  correcting  that  particular 
case  was  augmented  by  the  fact  that  the  child  lived  in  Paris. 

Fig.  9  is  seven  years  of  age,  and  the  adjoining  one.  Fig.  10,  nine 
years  old.  Fig.  9  is  the  case  I  spoke  of  yesterday,  where  the  model  at 
seven  was  carefully  measured — again  at  eight  and  ten,  and  our  respected 
president,  in  measuring  the  last  two,  did  not  find  any  difference,  although 
two  years  had  elapsed. 

Fig.  II  is  an  interloper,  put  in  to  show  how  the  loss  of  a  temporary 
tooth  and  the  occurrence  of  a  cavity  of  decay  will  cause  the  permanent 
tooth  to  bodily  come  forward,  apices  of  roots  and  all.  So  there  the 
principal  molar  actually  occupies  another  position  from  the  correct  one, 
even  though  the  anterior  temporary  teeth  were  in  place.  It  is  the  most 
vivid  instance  of  how  the  loss  of  a  temporary  tooth  can  result  in  the 
serious  irregularity  of  the  permanent  teeth  that  I  have  come  across  in 
my  researches. 

Fig.  12  is  the  case  I  have  been  describing.  The  lower  model  was 
cut  in  two  in  the  middle  and  broadened.  The  bands  were  placed  upon 
the  second  temporary  molars  as  described.  The  wires,  both  above  and 
below,  engaged  with  four  teeth  on  each  side,  and  the  arch  outside  was 
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Figs.  7,  9  and  k 


Fr-.s  S  and  1 1 


Figs  12,  13  and  14. 
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set  to  do  the  work  wliicli  T  have  described.     On  the  lingual  side  of  these 
bands  the  wire  acts  on  four  teeth. 

Fig.  13  is  the  lower  arch.  The  riglit  lateral  incisor  was  awav  in. 
and  back  of  it  is  the  gold  and  platinnin  wire,  which,  when  inserted  runs 
away  back  to  the  left  molar,  but  when  it  shall  have  done  its  work,  that 
right    end    will    come    exactly    to    the    point    between    the    right    lateral 


Fig.  16. 


and  cuspid  when  the  teeth  are  all  regular.  Those  lixlures  were  put  in 
on  the  sixth  day  of  July  last.  1  have  not  yet  seen  the  patient,  but  am 
hearing  good  reports  from  the  parents.  1  wrote  Dr.  Angle  and  re- 
quested the  name  of  a  good  orthodontist  in  the  neighborhood.  I  sent 
the  name  of  that  orthodontist  and  received  models. 

Fig.  14  is  the  model  as  sent  me.  The  upper  arch  has  spread  not 
quite  a  (juarter  of  an  inch,  and  T  hope  Dr.  Ilawley  will  give  his  views 
as  to  how  nearl\-  it  corresponds  with  that  arch  of  his.  The  lower  arch 
has  correspondingly  expanded  antl  the  incisors  have  been  pushed  for- 
ward to  the  point  you  see.  but  the  end  of  the  gold  and  platinum  finger 
spring  wire  was  crowded  down  below  the  spurs  on  the  incisor  bands  so 
the  ends  stuck  out  against  the  gums,  and  therefore  the  end  of  my  finger 
wire  was  cut  oft.  much  to  mv  regret.     T  was  keeping  this  case  for  this 
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meeting,  and  I  earnestly  wanted  to  show  it  complete,  showing  what 
could  be  done  by  an  apparatus  designed  on  the  model,  where  the  regu- 
lation was  done  on  the  model,  without  ever  touching  it  again.  The 
arch  wire,  the  Ainsworth  wire,  was  taken  off  to  be  broadened  about 
one-eighth  inch  in  order  to  accomplish  something  that  I  desired.  It 
was  accidentally  broken.  The  orthodontist  did  not  telegraph  me  or  I 
would  have  sent  a  duplicate.  The  bands  on  either  side  were  taken  off 
and  an  Angle  fixture  inserted.  The  parents  wrote  to  know  what  to  do. 
I  said  let  it  alone,  I  am  familiar  with  the  Angle  fixture.  It  does  good 
work,  only  it  requires  constant  attention,  whereas  the  fixtures  I  put  in 
July  6th  worked  on  until  November  8th  without  any  further  attention. 

Figs.  15  and  16  are  the  fixtures  illustrated.  Notice  the  drop  hook, 
etc.  Those  hooks  can  be  turned  up  when  the  child  is  eating,  under  the 
cheeks ;  then  the  child  can  turn  them  down  again  and  hitch  on  the 
rubber. 

Discussion  of  Dr.  Bogue's  Paper. 

While  I  believe  that  Dr.  Angle  has  authority 
Dr.  3.  Bond  Elttifi,  for  his  assertion,  if  he  takes  up  the  text-books  on 
the  subject  of  orthodontia  as  published  to-day — that 
the  majority  of  temporary  teeth  erupt  normally — I  remember  when  I 
was  a  young  man  that  Dr.  Bogue  read  a  paper  before  the  Odontological 
Society,  which  was  written  by  Dr.  Davenport,  stating  that  there  should 
be  no  extraction  of  teeth  for  the  purpose  of  "regulating,"  as  we  used 
the  term  then.  We  were  really  anxious  about  Dr.  Bogue  at  that  time; 
we  thought  he  was  getting  a  little  off  his  head,  and  so  men  brought 
models  invariably,  to  prove  that  extraction  of  teeth  was  not  detrimental 
to  the  shape  of  the  arch  and  mastication.  Dr.  Bogue  has  kept  at  that 
all  the  time,  until  he  .is  almost  like  Mrs.  Eddy,  with  a  congregation 
around  him,  and  the  people  have  come  forth  and  said  he  is  right.  He 
was  first  to  indicate  to  us  that  we  must  not  extract ;  that  there  was  some- 
thing better.  He  tells  us  that  the  teeth  of  the  infant  or  the  teeth  of  the 
child  of  seven,  of  six  or  of  three  years  of  age,  are  often  entirely  irregu- 
lar, and  I  rather  think  he  is  right.  It  is  an  awakening  to  me,  because  I 
have  always  taken  up  all  these  things,  and  all  I  have  seen,  with  three 
exceptions,  have  appeared  to  be  regular ;  bvit  perhaps  I  did  not  go  back 
far  enough.  He  is  one  of  these  men  that  is  always  searching  for  some- 
thing radical,  and  he  comes  out  with  it  and  I  do  not  dispute  it  for  fear 
I  might  be  caught  in  the  same  trap  as  when  I  disputed  him  about  the 
extraction  of  teeth.  I  am  convinced  I  have  extracted  many  teeth  that 
should  not  have  been  removed.  I  was  taught  that  way,  and  that  is  my 
only  excuse.     Facts  are  stubborn  things,  and  when  Dr.   Bogue  brings 
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has  invented  appliances,  but  he  has  taken  those  from  Ainsworth,  Can- 
ning and  others  and  has  correlated  those  appliances  to  suit  individual 
cases.     Not  many  of  us  would  haw  thought  of  it. 

I   have  been   much   interested  in  this  work  Dr. 

Dr.  Bawlcy.  I'.(>i;ue  has  been  doing,  and  it  is  needless  to  say   I 

have  been  much  gratified  by  it. 

In  regard  to  the  first  part  of  the  paper,  from  one  standpoint  of  the 
proposition,  that  the  temporary  teeth  guide  the  permanent  ones  into  a 
perfect  position,  I  think  Dr.  Angle  was  right.  That  is,  in  case  the  tem- 
porary teeth  are  normal,  and  none  of  them  lost  prematurely,  and  I  do 
not  question  but  that  the  first  molar,  in  normal  cases,  is  the  most  valua- 
ble landmark  for  classification  in  the  mouth,  liut  it  seems  to  me  that 
any  man  will  notice  that  in  a  large  number  of  cases  the  temporary  teeth 
are  not  in  normal  position,  and  in  those  cases  they  do  not  guide  the  first 
molars  into  normal  occlusion. 

I  think  there  can  be  no  question  but  that  there  are  large  numbers 
of  cases  where  the  temporary  teeth  are  not  in  normal  occlusion.  I  have 
observed  many  myself,  and  Dr.  Bogue  has  shown  some  on  the  screen. 
I  have  had  two  cases  called  to  my  attention  since  I  have  been  in  this 
city  of  complete  distal  occlusion  in  the  deciduous  teeth.  In  those  cases 
the  first  molar  will  hardly  be  guided  into  its  normal  position. 

Regarding  the  second  part  of  the  paper,  I  saw  these  appliances 
last  July,  and  I  must  say  that  Dr.  Bogue  was  attempting  something  I 
would  not  care  to  undertake  myself.  Last  night  I  saw  the  models  of 
this  case  and  I  am  certainly  astonished  at  the  results  that  have  been 
attained.  The  arch  was  bent  with  just  about  the  right  amount  of  spring, 
because  in  four  months  it  has  widened  that  arch  just  a  little  more  than 
is  necessary  (if  my  charts  are  right),  and  that  extra  expansion  is  very 
vital  considering  the  retention.  I  think  if  I  had  that  arch  under  my  con- 
stant control  I  should  have  exceeded  the  indicated  width  by  just  about 
the  amount  that  he  had  done.  I  would  compliment  Dr.  Bogue  very 
highly  because  of  the  way  in  which  he  has  adjusted  those  appliances. 
I  think  it  is  remarkable.  He  has  opened  a  field  of  possibilities  in  man- 
aging such  cases  that  I  have  not  thought  of,  and  I  do  not  believe  many 
of  us  have.  This  patient  has  been  out  of  his  control  for  four  months, 
and  yet  the  appliance  has  worked  correctly.  Only  a  little  more  atten- 
tion to  the  lower  arch  was  needed. 

I  can  hardly  express  my  gratification  at  the  results  that  have  been 
gained  by  Dr.  Bogue. 
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I  had  the  courtesy  shown  me  of  being  per- 
Dr.  Uarney  €.  Barnes,  mitted  to  read  Dr.  Bogue's  paper,  and  of  also  see- 
ing the  models  and  hearing  him  explain  the  work- 
ing of  his  appliance.  He  has  certainly  given  us  a  marvelous  apparatus ; 
especially  marvelous  for  those  cases  where  we  can  not  see  our  patient 
two  or  three  times  a  week,  or  even  once  a  week. 

I  think  the  Doctor's  criticism  of  Dr.  Angle  and  Dr.  Brady  with 
reference  to  their  position  as  to  irregularities  in  the  temporary  teeth  is 
well  taken.  Dr.  Bogue,  as  you  know,  has  been  working  along  these 
lines  for  some  time.  He  expressed  his  conviction  over  three  years  ago 
that  certain  irregularities  were  shown  in  the  temporary  teeth,  and  that 
operations  on  them  should  be  started  very  early. 

Last  July  I  published  an  editorial  criticism  of  Dr.  Angle's  state- 
ment with  reference  to  the  first  permanent  molars,  saying  "that  they 
could  not  be  the  key  to  diagnosis  when  posterior  to  any  irregu- 
larity of  the  temporary  teeth."  Later  I  had  an  article  in  December, 
1906,  Dentist's  Magazine,  covering  irregularities  of  the  temporary 
teeth,  wherein  I  stated  that  all  serious  irregularities  of  the  permanent 
teeth  are  foreshown  in  the  temporary  dentition.  It  is  not  a  mere  state- 
ment, but  the  results  of  the  investigations  of  some  years. 

Dr.  W.  M.  Dailey  published  a  paper  in  1905  indicating  that  he  had 
observed  the  prevalence  of  irregularity  in  temporary  teeth. 

I  am  surprised  to  hear  Dr.  Hawley  say  that  most  of  these  irregu- 
larities are  not  shown  in  temporary  teeth. 

In  the  first  class  of  Dr.  Angle's  classification  there  are  692  out  of 
a  thousand  cases  in  which  the  irregularities  in  permanent  teeth  are  an- 
terior to  the  first  permanent  molars.  Indications  of  those  irregularities 
would  show  in  the  temporary  teeth.  If  you  do  not  believe  it,  watch  the 
little  patients.  Ask  the  mothers  to  bring  in  the  sisters  and  brothers  of 
the  patients  under  your  care,  see  the  babies  soon  after  birth,  and  note 
the  characteristic  lip  relations,  etc.  Get  impressions  from  two  years 
and  ten  months  up,  as  I  have  done,  and  you  will  conclude  as  I  have,  that 
temporary  irregularities  precede  those  of  the  permanent. 

I  disagree  with  Dr.  Bogue  on  one  point.  That  is,  we  need  not  pay  a 
great  deal  of  attention  to  pre-natal  conditions.  This  need  not  detract  in 
any  way  from  post-natal  conditions.  C.  Stanley  Hall,  in  his  "Psychology 
of  Adolescence,"  says :  "One  of  the  greatest  causes  of  the  decay  of  ethnic 
stock  is  loss  of  mammary  function." 

What  did  that  mean  ?  That  child  does  not  get  enough  nutrition, 
and  does  not  develop  thoroughly  because  the  conditions  are  wrong  with 
the  mother.  We  must  consider  all  these  things.  They  are  at  the  very 
foundation  of  our  work.     The  irregularities  are  shown,  as  Dr.   Bogue 
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lias  in(IiL-ati.(l.  in  llie  leinporary  teeth,  and   I  am  ^j^lad  to  be  able  to  cor- 
riiboratc   his   statements  mid   commend   his   excellent   paper. 

When  I  reccixed  the  proijramme  of  this  nieetinp^  I  saw  Dr.  Uogue's 
subject  dealt  with  the  expansion  of  dental  arches,  thereby  cnlarginj.,' 
r.asal  passages,  etc.  It  is  true  the  roots  of  the  decidous  teeth  will  influ- 
ence the  cusps  of  the  permanent  teeth  beneath  them,  and  make  the  jaws 
increase  in  breadth  and  length.  At  eight  or  nine  years  of  age,  however, 
work  on  the  temporary  teeth  would  not  amount  to  much  because  of  the 
absorption  of  the  roots  of  the  temporary  teeth. 

The  J)octor's  appliance  will  be  a  great  aid  in  many  cases,  but  there 
are  more  cases  where  the  appliance  i^'ill  not  iiiHuciicc  the  roots  as  much 
as  the  crowns.  I  believe  we  need  to  pay  more  attention  to  the  root 
positions.     Then  if  they  are  put  right,  the  crowns  must  be. 

It  is  some  time  now  since  I  have  looked  at  my 

Dr.  BOdUC.  orthodontia   work  as   the   mere   regulation  of  teeth 

That  is  almost  secondar\-,  and  that  perhaps  explains 
the  title  of  the  paper  as  published  in  the  programme.  I  can  not  resist 
the  examination  as  to  narrowed  arches,  adenoids,  imperfect  breathing, 
imperfect  nutrition,  psychical  defects,  and  all  that  sort  of  thing,  every 
time  one  of  these  little  patients  is  brought  to  me.  I  think  it  is  about 
six  years  since  the  paper  was  brought  before  the  American  Medical 
Association,  in  which  one  case  only  was  described.  Whether  that  case 
was  successful,  you  may  best  judge  from  the  fact  1  have  had  the  sister, 
and  now  have  another  brother.  Those  children  all  had  adenoids.  There 
was  an  effort  at  reciuTcnce  in  one  of  them.  (Jnce  the  expansion  arches 
were  put  on,  there  was  no  further  recurrence  of  adenoids.  I  do  not 
recall  a  single  case  where  there  was  a  recurrence  after  our  work  was 
done,  which  shows  the  relationship  between  naso-pharyngeal  difficulties 
and  orthodontia. 

I  think  Dr.  Barnes,  in  referring  to  pre-natal  conditions  speaking 
of  chililren  who  fail  of  proper  nutrition  before  and  after  birth,  touched 
upon  a  point  of  which  all  of  us  know  too  little. 

Dr.  Pullen  asked  me  to  speak  as  to  the  difference  between  spring 
and  intermittent  pressure.  A  few  years  ago  m\-  whole  attention  was 
given  to  the  inclined  plane  antl  screw,  but  when  I  got  hold  of  Dr.  Ains- 
worth  and  his  apparatus,  and  saw  the  patients.  I  began  to  wonder  if 
something  else  would  not  answer  as  well,  and  maybe  a  little  better.  1 
have  applied  it  now.  I  think,  in  about  forty-two  cases,  and  I  am  firmly 
convinced  of  its  eft'ectiveness.  In  the  case  of  the  little  girl  I  have  told 
\ou  of,  the  apjxiratus  was  arranged  without  any  pain,  and  from  July 
until  Xovember,  when  the  orthodontist  took  the  fixtures  ott,  absolutely 
no  suffering  was  experienced  by  the  child.     She  did  not  know  what  was 
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being  done.  I  think  that  instance  would  also  answer  Dr.  Pullen's  ques- 
tion as  to  the  propriety  of  using  this  apparatus. 

The  apparatus  which  I  have  taken  pleasure  in  showing  you  to-day 
is  not  adapted  to  a  great  many  cases,  but  I  hope  it  may  be  of  service 
to  my  brethren  some  day  in  the  proper  cases.  One  more  reason  for 
bringing  it  before  you  is  that  it  shows  a  way  in  which  multitudes  who 
have  not  the  wealth  to  apply,  say  to  any  of  you  gentlemen,  for  relief, 
may  yet  have  the  recourse  of  going  to  some  one  who  will  come  up  and 
be  able  to  apply  fixtures,  and  will  do  the  work  at  a  price  within  their 
means. 

I  owe  also  to  Dr.  Ainsworth  the  inception  of  the  idea  of  putting 
on  fixtures  and  leaving  them  there  to  do  their  work.  It  is  not  all  orig- 
inal ;  I  think  he  said  it  was  an  accident  in  his  case ;  I  do  not  wish  to 
claim  that  at  all. 


B  Case  of  Double  Resection  of  tDe  lllatiaible. 


By  W.  O.  Talbot,  D.D.S,  Biloxi,  Miss. 


For  several  years  there  have  been  rumors  of  a  case  of  double  resec- 
tion of  the  mandible  in  New  Orleans.  The  operation  was  said  to  have 
been  performed  for  the  purpose  of  reducing  the  protrusion  of  the  lower 
jaw.  Since  marked  cases  of  protrusion  of  the  lower  jaw  are  so  common 
in  this  city,  and  there  has  been  only  one  or  two  other  such  operations 
authentically  reported,  and  since  this  class  of  cases  is  the  most  difficult 
for  the  orthodontist  to  handle  successfully,  I  have  been  particularly  in- 
terested in  learning  the  facts  connected  with  this  case,  and  the  results 
obtained. 

About  four  years  ago  a  male  person,  age  38,  presented  himself  to 
a  surgeon  in  New  Orleans  and  asked  to  have  a  portion  of  his  lower 
jaw  removed  to  reduce  the  prominence  of  his  chin.  This  was  an  extreme 
case  and  the  prominence  most  disfiguring.  The  surgeon  advised  against 
the  operation,  but  the  patient  insisted  and  said  that  he  was  determined 
to  have  the  operation  performed,  as  he  had  heard  that  it  could  be  done. 
Other  surgeons  were  called  in  and  the  operation  finally  determined  upon. 
The  resection  was  made  on  each  side  mesial  and  distal  to  the  first  molars, 
which  teeth  with  their  contiguous  bone  were  removed.  This  operation 
severed  the  nerve  and  the  principal  blood  supply  of  the  anterior  section 
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of  the  jaw.  J'lie  bones  were  drawn  together  an<l  hild  Ij\  wires  passed 
through  each  of  the  ends.  No  splint  was  used  in  this  case.  Xecrosis 
followed  the  operation,  and  it  was  some  time  before  the  patient  recovered. 
In  this  case  a  deformity  was  corrected,  and  finally  there  was  .some  union 
of  the  bone,  but  it  is  questionable  if  the  patient  was  greatly  improved, 
as  there  was  a  disfiguration  on  each  side  opposite  the  field  of  operation 
and  the  symphysis  dropped  dowai.  The  patient  is  now  able  to  chew  a 
little.  The  surgeons  in  this  case  recognized  the  error  in  operating  so  far 
back  on  the  body  of  the  jaw,  and  now  say  that  they  consider  the  region 
of  the  first  bicuspid  the  proper  field   for  operation   in   such  case. 

Discussion. 

Provided  this  is  the  case   I  think  it  is.   I  have 
Dr.  IttcKay.  heard  it  commented  upon  several  times.     It  has  been 

pointed  to  as  a  botch  of  what  could  be  a  proper 
operation  if  done  according  to  a  correct  method.  It  was  done  very  clum- 
sily, and  this  case  should  not  be  accepted  as  evidence  that  such  an  opera- 
tion is  not  warranted  in  certain  conditions. 

Any  deformity  is  possible.     I  am  willing  to  go 
Dr.  Ottolcngui.  '>"   record   as   saying  that   a   real   protrusion  of  the 

lower  jaw  is  even  rarer  than  a  real  protrusion  of  the 
upper.  So-called  protrusions  of  the  upper  jaw  have  been  so  diminished 
in  numbers  and  the  extent  of  the  protrusions  that  a  real  protrusion  is 
beginning  to  be  looked  upon  as  rare.  I  have  seen  a  number  of  what 
we  call  Class  3  cases,  and  it  has  been  perfectly  marvelous  after  treat- 
ment and  correction — which  naturally  did  not  shorten  the  mandible  any 
— how  different  the  profile  would  look  when  the  upper  jaw  had  been 
developed. 

In  the  great  majoritx'  of  these  cases,  if  the  upper  jaw  is  fully  de- 
veloped by  treatment,  and  the  lower  teeth  are  really  moved  further  out 
instead  of  further  back,  the  apparent  protrusion  of  the  chin  will  disappear. 


ZM  Rotation  of  molars, 

(a)  mctbods  of  Rotating  malposcd  molars. 

(b)  Prevention  of  Rotation  when  Used  as  Jlncborage. 


By  J.  Lowp:  Young,  D.D.S.,  New  York. 
Read  before  tJie  American  Society  of  Orthodontists. 


Molars  in  torsal  occlusion  are  not  very  common  where  teeth  have 
not  been  extracted,  and  we  more  often  find  upper  first  molars  in  torsion 
than  any  of  the  others. 

In  the  vast  majority  of  cases  the  molar  immediately  distal  to  an 
extracted  tooth,  whether  it  be  an  upper  or  lower,  drifts  mesially  and 
hngually  and  rotates  at  the  same  time  (Fig.  i). 

in  Fig.  2  is  shown  the  occlusal  view  of  a  case  where  the  right  lower 
tirst  molar  has  been  lost  and  the  second  molar  has  drifted  forward  to 
lake  its  place  without  rotating.  This  may  be  due  to  the  almost  perfect 
occlusion  (Fig.  3). 

Where  the  lost  organ  is  to  be  replaced  by  either  fixed  or  removable 
bridge  work,  the  prosthodontist,  if  he  understands  occlusion,  will  ap- 
preciate having  this  tooth  properly  aligned. 

Previous  to  the  thorough  understanding  of  the  importance  of  oc- 
clusion, the  rotation  of  malposed  molars  was  never  attempted ;  and  whv 
should  it  be,  for  they  did  not  show,  and,  as  the  esthetic  efTect  was  all 
that  the  orthodontist  looked  for,  their  attempts  were  usually  confined  to 
the  upper  front  teeth. 
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Fig.  I. 


Fig.  2. 
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The  molars  most  often  found  in  torsal  occlusion  are  the  upper  first, 
and  they  are  usually  found  with  the  mesio-buccal  cusp  lingual  to  normal, 
and  the  disto-buccal  cusp  buccal  in  relation  to  the  mesial  cusp  (Fig.  4). 
If  we  have  the  reverse  of  this  position  it  would  be  a  very  simple  matter 
to  rotate  them  with  the  expansion  arch  alone. 

Careful  measurements  show  that  an  upper  first  molar  in  full  torsal 
occlusion  can  usually  occupy  seven  one-hundredths  of  an  inch  more  space 
in  the  arch  line  than  if  normally  placed.  (By  complete  torsion  is  meant 
that  the  mesio-buccal  corner  of  this  tooth  is  in  contact  with  the  disto- 
approxim.al  contact  point  of  the  second  bicuspid,  and  the  disto-lingual 


Fig.  4. 


Fig.  5. 


corner  is  in  contact  with  the  mesio-approximal  contact  point  of  the  sec- 
ond molar.)  This  holds  good  whether  the  molar  measures  thirty-seven 
or  forty-eight  one-hundredths  of  an  inch  in  its  mesio-distal  diameter.  It 
is  not  often,  however,  that  we  find  these  teeth  in  complete  torsion. 

When  we  realize  that  complete  torsion  of  this  tooth  can  be  the  cause 
of  all  the  teeth  anterior  to  it  being  misplaced  one-quarter  the  mesio-distal 
diameter  of  a  bicuspid,  it  must  be  obvious  how  essential  it  is  to  properly 
rotate  it. 

The  first  record  that  I  can  find  relative  to  the  ro- 
tation of  molars  is  by  the  man  who  has  written  the 
most    on    the    importance   of   the    occlusion    of    the 
teeth  as  a  basis  for  the  correction  of  irregularities, 
namely.  Dr.  Edward  H.  Angle.     In  his  sixth  edition 
of  "Malocclusion   of  the  Teeth"  he  has   explained   his   accomplishment 
of  this  movement  by  the  use  of  the  expansion  arch  alone.     I  have  em- 
ployed this  method,  sometimes  with  success,  but  more  often  with  failure 


Previous  efforts 

at  Rotation  of 

molars. 
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(V\i^.  5).  and  iIk'sc  failures  havo  prompted  iiic  to  say  something  on  this 
subject,  feeling  that  it  might  be  of  interest. 

At  our  last  annual  meeting  Dr.  Wm.  (J.  Talbott,  in  a  clinic,  showed 
a  device  for  rotating  malposed  molars,  which  at  first  seemed  to  meet  all 
re(|uirements,  but  personal!}    1  liave  not  l)een  very  successful  with  it. 


F/S.  6. 


Dr.  Talbot  has  kindly  supplied  me  with  a  description  of  his  appli- 
ance, in  his  own  language,  which  I  am  pleased  to  quote  as  follows : 

"For  rotating  molars  the  appliance  consists  of  a 
Dr.  talbOt'S  ^\  ire  loop  attached  to  a  piece  of  short  tubing  on  the 

Jlppliance.  buccal  side  of  a  clamp  molar  band   (Angle's  Band 

No.  2),  used  in  conjunction  with  a  threaded  arch 
(Angle's  Expansion  Arch  "E"),  with  separating  rubber  intervening  be- 
tween the  loop  and  the  arch  (Fig.  6).  The  wire  loop  is  made  of  gold 
spring  clasp  w'ire  about  21  gauge,  and  should  be  three-eighths  to  one-half 
inch  in  length,  the  free  ends  of  which  are  soldered  to  a  short  piece  of  tub- 
ing.    These  loops  mav  be  so  attached  to  the  tubing  as  to  extend  mesinllv 
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or  distally  to  the  tooth  to  be  rotated,  as  the  case  may  require  the  mesio- 
buccal  cusp  or  the  disto-buccal  cusp  to  be  moved  buccally.  If  the  loop 
extends  mesially  (Fig.  6  B),  it  should  be  attached  to  the  tube  in  such  way 
as  to  allow  the  nut  on  the  arch  to  pass  easily  between  the  loop  and  the 
molar  band,  and  rest  against  the  mesial  end  of  the  tube  so  as  to  support 
the  arch,  as  shown  in  Fig.  6  B. 

"If  the  loop  extends  distally  to  the  tubing,  the  free  ends  of  same 
should  extend  just  mesially  to  the  tube  so  as  to  lock  the  nut  on  arch  and 
prevent  its  being  rotated  by  the  friction  of  the  cheek  (Fig.  6  C). 


Fig.  7. 


"The  advantages  of  the  wire  loop  over  a  flat  spring  are  that  it  will 
hold  the  rubber  better,  it  makes  a  better  spring,  and  it  is  less  irritating 
to  the  cheek. 

"The  piece  of  tubing  should  be  one-eight  of  an  inch  long,  the  thick- 
ness used  for  jackscrews,  and  sufficiently  large  in  diameter  to  allow  the 
arch  to  move  freely  when  placed  in  it. 

"This  form  of  attachment  is  simple  anchorage,  and  should  not  be 
used  in  cases  requii-ing  stationary  anchorage  on  the  molars,  as  when 
great  pressure  is  put  on  the  expansion  arch  in  moving  the  anterior  teeth. 
However,  it  is  indicated  in  such  cases,  after  the  teeth  have  been  aligned  in 
the  arch,  if  the  molars  should  need  rotation. 

"For  rotating  bicuspids,  a  lever  is  made  of  round  gold  clasp  wire, 
about  gauge  2i,  shaped  as  shown  in  Fig.  6,  A  and  C.  One  end  is  at- 
tached with  hard  solder  to  a  band  made  to  fit  the  tooth  to  be  rotated. 


Tlic  band  should  be  ccnicnlcd  [o  the  lootli,  and  tb.e  lever  allowed  to  ex- 
tend nicsially  or  distally,  according  to  the  (lirectif)n  of  the  rotation  re- 
([uirctl,  and  rest  on  the  buccal  side  of  the  expansion  arch.  Wedge  rubber 
is  used  between  the  lever  and  tlie  arch  to  ])roflucc  the  rotation.   This  gives 
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a  lever  three  times  as  long  as  when  the  wire  ligature  and  wedge  rubber 
are  used,  in  which  case  the  length  of  the  lever  is  only  one-half  the 
diameter  of  the  tooth.  xA-s  rotation  takes  place  the  le\  er  and  the  loop  may 
be  readjusted  by  bending  with  a  pair  of  pliers." 

The  application  of  the  plain  band  with  spur  as  used  on  the  incisors, 
with  the  rubber  wedge  between  the  arch  and  the  opposite  corner  from 
the  spur,  makes  the  rotation  of  these  teeth  absolutely  certain  and  tlie 
force  applied  reciprocal. 
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If   this    same   principle   can   be   applied   to  the 

Dr.  Voting's  molars  the  result  will  also  be  satisfactory.    This  can 

Jlppliancc.  be  accomplished  by  fitting  a  No.  2  band  to  the  molar 

with  the  screw  directed  distally.     On  that  part  of 

the  band  over  the  mesio-buccal  corner  solder  a  short  tube  parallel  to  the 

long  axis  of  the  tooth  (Fig.  7  A).     On  the  pipe  of  the  D  band  solder  a 

piece  of  wire  at  right  angles  to  fit  into  this  short  tube  (Fig.  7B).    This 

gives  a  hinge  attachment  between  the  band  on  the  tooth  and  the  pipe  in 

which  the  arch  rests. 


Fig.  9. 
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Solder  to  the  arch  a  rigid  hook  so  as  to  pass  between  the  cusps  of 
the  cuspid  and  the  first  bicuspid,  and  extend  well  up  toward  the  palate 
with  the  hook  pointing  mesially  (Fig.  8,  A  and  B).  From  this  hook 
stretch  a  rubber  band  over  the  screw  of  the  clamp  band  on  the  molar. 
At  first  thought  this  may  seem  impracticable,  but  after  looking  over  the 
models  of  several  cases,  I  find  that  it  is  very  rare  that  such  a  hook  can  not 
be  placed. 

In  such  cases  the  cuspid  on  the  same  side  as  the  molar  to  be  rotated 
may  be  banded  and  have  a  hook  soldered  to  it,  for  attachment  of  the  an- 
terior end  of  the  rubber  (Fig.  8C).  This  necessitates  thorough  ligation 
of  the  banded  tooth  to  the  arch  in  such  a  way  that  the  cuspid  will  not  be 
rotated  nor  displaced  in  the  rotation  of  the  molar. 

In  Fig.  8  B  every  unit  of  force  exerted  by  the  rubber  band  to  draw 
the  disto-lingual  corner  mesially  is  directed  by  means  of  hook  and  arch 
to  drive  the  mesio-buccal  corner  distally,  which  gives  the  most  reciprocal 
application  of  force  possible.  In  Fig.  8  C  the  force  is  less  reciprocal, 
owing  to  the  intervening  cuspid,  but  still  efficient.  There  is  nothing  to 
interfere  with  arch  adjustment,  and  no  necessity  of  removing  the  arch 
for  future  bending.     If  tlie  attacliment  to  the  pijie  that  carries  the  arch  is 
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inclined  to  slip  out  of  this  short  tube,  it  can  be  prevented  by  placing  a 
wire  ligature  around  them  (Fig.  8  C).  In  Fig.  8  C  is  also  shown  a  ball 
and  socket  arrangement  for  attaching  the  pipe  to  the  band,  which  may  be 
an  improvement  in  some  cases.  Fig.  8  C,  however,  shows  the  usual 
method  of  attachment  to  the  D  band. 

Fig.  9  shows  the  lower  of  a  man  of  nineteen  with  the  first  molars  lost 
and  the  second  molars  badly  rotated.     Fig.  lo  is  the  same  case,  which 


Fig.  II. 


has  been  corrected  by  the  use  of  this  appliance,  after  first  tipping  the 
molars  back  with  the  usual  application  of  the  arch  and  the  D  bands. 

I  once  asked  a  friend  of  mine  about  rotating  malposed  molars,  and  he 
said,  "I  can  rotate  them  the  way  I  do  not  want  to."  This.  I  think,  has 
been  the  experience  of  many  of  us. 

The  D  bands  are  usually  placed  on  the  first  molars  with  the  pipes 
parallel  to  the  buccal  cusps.  If  some  precaution  has  not  been  taken, 
where  much  expansion  is  required,  the  rotation  of  these  molars  is  sure 
to  follow,  and  the  distal  portion  of  the  tooth  is  always  carried  further  than 
the  mesial  (Fig.  5).  This  is  owing  to  the  fact  that  as  the  arch  returns  to  its 
original  position  carrying  these  teeth  with  it.  the  extreme  ends  of  the  arch 
widen  very  much  more  than  the  parts  where  the  nuts  rest  (Fig.  11  A). 
Consequently,  if  the  pipes  remain  parallel  to  the  buccal  cusps,  the  distal 
portion  must  be  carried  buccally  very  much  more  than  is  required.     All 
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that  is  necessary  to  prevent  this  is  to  put  a  pronounced  bend  in  the  arch 
just  in  front  of  the  nuts,. so  that,  as  the  arch  returns  to  its  original  posi- 
tion, the  distal  end  of  the  pipe  does  not  move  any  more  rapidly  than  the 
mesial  end  (Fig.  ii  B). 

When  plates  are  used  for  retention,  the  rotation  of  these  molars  is 
not  a  serious  matter,  as  they  will  usually  return  to  their  normal  position, 
but  when  a  fixed  lingual  retainer,  as  shown  by  Dr.  Lourie  at  our  last 
meeting,  is  used,  it  is  of  great  importance  that  they  should  not  become 
rotated.    This  I  have  learned  from  sad  experience. 


Discussion  of  Dr.  Voung's  Paper. 

To  my  mind  Dr.  Young's  paper  is  on  a  very 
Dr.  Courie.  timely   topic,   and   I  believe  he  has  brought  to  our 

attention  facts  and  suggestions  well  worthy  of 
emphasis  and  further  discussion.  The  appliance  speaks  for  itself,  and  it 
appeals  to  me  as  being  valuable  for  the  reason  that  the  forces  applied 
to  the  molar  are  so  completely  under  control.  Furthermore,  it  leaves 
the  expansion  arch  free  to  be  used  directly  on  the  other  teeth.  In  other 
words,  when  the  expansion  arch  is  used  for  the  purpose  of  rotating 
molars  in  the  usual  manner,  its  usefulness  in  moving  other  teeth  is  much 
impaired.  If  the  molar  needs  to  be  rotated,  and  the  expansion  arch  is 
used,  the  movement  of  other  teeth  must  be  delayed  until  the  molar  has 
been  partially  rotated,  at  any  rate.  I  believe  it  is  a  good  appliance  and  a 
valuable  one,  but  I  do  think  the  description  of  it  and  the  time  required  in 
describing  it  detracted  from  other  points  in  the  paper  more  valuable  than 
the  appliance. 

I  must  disagree  with  Dr.  Young  when  he  says  that  molars  in  torsion 
occlusion  are  not  very  common  where  teeth  have  not  been  extracted.  I 
believe  it  is  common  to  find  them  in  patients  of  ten  to  twelve  years  of  age 
where  there  has  been  no  extraction.  For  some  reason  the  upper  molars 
especially  have  been  rotated  in  the  manner  Dr.  Young  explained.  I 
think  it  interferes  many  times  with  the  proper  diagnosis :  the  buccal  cusps 
are  in  lingual  relation,  while  the  lingual  cusp  may  be  normal  mesio- 
distally  in  its  relation  to  the  lower  molar. 

I  have  noticed  cases  on  the  screen  during  this  meeting  in  which  the 
first  molars  were  rotated  considerably.  In  those  cases  it  probably  made 
no  difference  at  the  time,  because  the  second  molars  had  not  erupted ;  but 
when  the  second  molars  come  in  we  begin  to  have  further  trouble ;  so 
that  those  things  must  receive  careful  attention.  I  believe  we  should 
pay  more  attention  to  the  rotation  of  the  first  permanent  molars. 
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Dr.  Young  says  if  we  had  the  reverse  position  of  the  molars  in  using 
the  expansion  arch  for  rotating  (if  we  were  rotating  in  the  opposite  di- 
rection) it  would  be  a  much  simpler  matter.  I  would  like  to  ask  him  why? 
It  seems  to  me  it  simply  requires  a  different  bending  of  the  arch  to  use 
it  for  that  purpose.  He  says  if  some  precaution  has  not  been  taken  where 
much  expansion  is  required,  the  rotation  of  these  molars  is  sure  to 
follow,  and  explains  how  it  may  be  prevented.  I  would  like  to  impress 
on  everybody  the  necessity  of  preventing  these  teeth  from  becoming  ro- 
tated in  the  wrong  direction.  Dr.  Young  suggests  if  we  put  a  retainer 
on  that  does  not  hold  these  molars  rigidly,  they  may  return  to  their 
original  position.  That  is  not  always  the  case.  It  will  prevent  many 
complications  if  the  molars  are  carefully  watched  and  prevented  from 
rotating  during  their  treatment. 

One  more  point  I  want  to  explain  since  he  has 

Cingual  Jlrcb  referred  to  the  lingual  retainer  and  used  my  name  in 

Retainer.  connection   with   it.      I   think   the   lingual   arch   has 

been  used  improperly.  No  one  should  think  of  put- 
ting a  fixed,  rigid  retainer  on  teeth  not  in  their  normal  positions,  nor  where 
he  expects  them  to  adjust  themselves  as  a  result  of  occlusal  contact. 
Consequently  the  molar  should  not  have  a  rigid  arch  put  on  it  in  the  case 
he  cites.  If  the  molar  has  been  rotated,  and  you  wish  to  allow  it  to 
assume  its  normal  position,  make  a  hinged  attachment  to  the  molar  band 
instead  of  a  rigid  attachment ;  or  transfer  the  attachment  to  a  bicuspid 
band.  It  is  the  better  plan  to  prevent  the  molar  from  rotating  at  the 
beginning. 

In  conclusion  I  would  like  to  emphasize  two  points :  The  fact  that 
molars  are  frequently  rotated  even  where  no  extraction  has  taken  place, 
and  the  necessity  of  being  more  careful  in  preventing  rotation  during 
treatment.  I  have  been  surprised  at  the  number  of  cases  reported  in  the 
past  year  or  two  where  fine  results  were  attained  in  the  anterior  part  of 
the  mouth  and  yet  the  molars  were  much  in  torsion,  having  been  left  so 
without  any  explanation. 

I  fully  agree  with  Dr.  Lourie  that  many  molars 

Dr.  lYawIey.  ^^^  in  torsal  occlusion  where  no  teeth  have  been  ex- 

tracted, and  I  have  also  noticed  many  cases  where 
these  were  left  in  torsal  occlusion.  Dr.  Young  says  that  men  in  years 
gone  by,  those  who  have  done  orthodontia,  have  left  those  molars  ro- 
tated. That  is  true,  but  it  is  now  possible  to  get  perfect  occlusion.  The 
method  shown  in  this  paper  is  one  round  in  the  ladder  of  advancement. 

To  anyone  of  a  mechanical  turn  of  mind  it  seems  to  me  this  method 
of  Dr.  Young's  must  appeal.  The  force  is  direct  and  positive ;  just  where 
we  want  it.    When  we  get  our  appliances  so  perfected  that  we  can  apply 
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force  where  we  want  it  exactly,  the  movement  of  teeth  is  quite  easy.  In 
regard  to  the  question  of  the  space  taken  up  by  the  molars,  I  think  Dr. 
Young  is  probably  right.  I  have  not  had  an  opportunity  of  testing  the 
matter. 

One  other  point  I  meant  to  bring  out.     I  have 
Dr.  CouriC.  frequently  heard  it  said  that  there  are  cases  in  which 

the  upper  teeth  are  larger  than  the  lower:  i.  e.,  the 
upper  arch  out  of  proportion  to  the  lower,  and  in  several  of  those  cases 
I  am  quite  certain  the  apparent  difference  is  caused  by  this  very  thing 
Dr.  Young  has  explained.  The  rotation  of  the  upper  molar  has  taken  up 
just  that  much  more  room  in  the  upper  arch,  and  it  has  been  difficult 
to  get  the  upper  cuspids  and  bicuspids  back  to  the  normal  position  with 
reference  to  the  lower. 

I  have  seen  that  in  three  different  cases.      I 
Dr.  Hbell.  have   not  been   careful   enough   in   the   rotation   of 

molars.  I  think  I  can  go  back  home  now  and  get 
such  cases  in  better  shape  than  I  could  if  I  had  not  attended  this  meeting. 
This  point  has  been  worth  the  trip  to  me,  and  I  have  thoroughly  en- 
joyed this  paper. 

Another  point  occurs  to  me.  I  think  in  the  appliance  as  shown  on 
the  screen  you  are  not  getting  all  the  power  you  might  get.  If  you 
would  remove  the  German  silver  threaded  bolt  and  replace  with  threaded 
clasp  metal,  extending  it  further  to  the  front,  say  as  far  as  the  cuspid, 
you  might  do  away  with  the  hooks  on  the  arch,  as  a  ligature  of  wire 
from  the  end  of  this  arm  to  the  arch  would  rotate  the  molar,  as  the  end 
of  the  arm  was  brought  up  near  the  lingual  surfaces  of  the  bicuspid  and 
cuspid. 

I  have  discussed  the  rotating  device  with  Dr. 
J!Dr,  Stanley.  Young  privately,  and  I  contend  that  it  is  not  a  re- 

ciprocal force  which  he  applies.  There  are  two 
simple  forces  operating  in  the  appliances  shown — one,  the  elastic  force 
on  the  lingual  side ;  the  other,  the  nut  on  the  expansion  arch  as  it  is 
turned  back  on  the  arch.  I  do  not  think  the  appliance  should  be  termed 
reciprocal  in  its  action,  because  it  would  be  misleading. 

I  am  sure  you  have  been  very  complimentary  in 
Dr.  Voting.  your  remarks — all  of  you,  and  I  appreciate  it.     As 

to  Dr.  Lourie's  remarks :  When  I  said  molars  are 
not  often  found  in  rotated  positions,  I  meant  we  do  not  find  them  in 
seventy-five  or  ninety-five  per  cent,  of  the  cases  in  torsal  occlusion,  but  I 
have  noticed  in  the  last  three  meetings  of  this  society  many  molars  that 
were  in  torsal  position  and  were  left  that  way.    I  said,  Why  can  not  they 


107 

be  rotated  ?  and  I  tried  and  tried  to  rotate  them.  I  have  not  had  a  great 
many  cases,  but  have  had  quite  a  number  of  the  upper  first  molars  in 
torsal  ocdusion.  I  do  say,  as  I  said  in  my  paper,  that  we  almost  invariably 
find  those  molars  rotated  after  a  tooth  has  been  extracted  in  front  of 
them.  I  agree  with  Dr.  Lourie's  point  about  these  molars  being  in 
torsal  position  interfering  with  diagnosis.  Dr.  Lourie  also  says,  Why  can 
not  we  rotate  the  molars  as  easily  one  way  as  the  other?  I  think  the 
second  part  of  my  paper  answers  that.  Putting  the  arches  in  without 
the  little  bend  made  us  do  what  we  did  not  want  to  do :  the  kink  does  the 
business,  I  believe. 

Another  point  Dr.  Lourie  brought  out.  I  did  have  sense  enough 
when  I  retained  that  case  with  the  lingual  wire  to  make  some  provision 
for  those  molars  to  go  back,  but  they  did  not  go,  so  I  have  had  to  pull 
them  back,  and  I  agree  with  him  that  the  better  way  is  not  to  rotate 
them. 

In  answer  to  Dr.  Stanley :  I  have  not  shown  any  attachment  ( Fig. 
8  B)  at  all  to  the  teeth  in  the  arch.  Say  that  this  rubber  band  exerts 
a  force  of  eight  ounces,  a?  Dr.  Reoch  gave  in  his  paper  this  morn- 
ing. It  must  pull  as  hard  on  the  hook  on  the  arch  as  it  does  where  at- 
tached to  the  band  on  the  molar.  Xow,  if  the  hook  is  so  placed  that 
nothing  interferes  with  it,  that  force  is  transferred  through  the  hook  and 
the  arch  right  back,  and  I  contend  that  every  unit  of  force  applied  by 
the  rubber  band  to  pull  the  disto-lingual  corner  of  the  tooth  mesially.  is 
directed  against  the  other  corner  to  force  it  distally — which  is  absolute 
reciprocal  force.  On  the  other  side  (Fig.  8C)  there  is  a  band  on  the 
cuspid,  with  hook  on  same.  The  rubber  band  is  placed  over  the  hook 
and  attached  to  the  molar  as  in  the  other  case.  I  do  not  claim  that  to 
be  a  reciprocal  force. 

I  understood  that  the  expansion  arch  was  to  be 

Dr.  Stanley.  used  and  rotation  of  the  molars  accomplished  simul- 

taneously with  the  other  movements  of  the  teeth.  If 
that  is  the  case  you  change  the  reciprocal  force  which  you  have  just  de- 
scribed into  two  simple  forces.  I  understood  that  the  advantage  to  be 
gained  by  this  form  of  appliance  was  that  it  facilitated  the  rotation  of  the 
molars  while  the  other  teeth  were  being  moved,  and  I  do  not  gainsay 
that  point.  I  merely  wish  to  make  the  point  that  if  the  appliance  is  used 
with  the  expectation  that  it  will  act  as  a  reciprocal  force,  when  all  the 
other  teeth  are  tied  to  the  arch,  the  result  will  not  be  what  is  wanted. 
The  elastics  on  the  lingual  side  will  be  the  force  brought  into  play,  while 
the  attachment  of  the  arch  on  the  buccal  side  will  act  as  a  pivot.  To  ac- 
complish the  rotation  of  the  molar  on  its  long  axis  it  would  be  necessary 
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to  screw  the  nut  back  on  the  expansion  arch ;  therefore,  unless  the  appH- 
ance  is  used  solely  for  the  rotation  of  the  molars  it  can  not  be  termed 
reciprocal. 

We  have  christened  the  baby  "absolute  recip- 

Dr.  Voting.  rocal  force"  without  showing  any  attachment  to  other 

teeth.     I  still  think  you  can  carry  on  the  other  tooth 

movements  while  using  this  appliance,  but  then  it  might  not  be  absolute 

reciprocal  force. 

I  wish  to  thank  you  for  the  discussion  you  have  accorded  my  paper. 
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Air.  President,  and  members  of  the  American  Society  of  Ortho- 
dontists : 

Analysis  and  synthesis  are  two  words  of  frequent  use  in  science, 
and  although  one  is  almost  the  antithesis  of  the  other,  analysis  mean- 
ing- to  break  down  structures,  to  discover  their  unit  composition,  and 
synthesis  to  build  up  a  structure  from  a  unification  of  unit  components, 
their  inter-relation  is  such  that  science  could  not  dispense  with  one 
without  serious  consequences. 

The  microscope  is  analytical,  enabling  the  histologist  to  discover 
the  unit  of  tissue  structure,  and  text-books  on  anatomy  have  had 
to  be  re-written  to  harmonize  the  synthetic  construction  of  the  science 
of   human   morphological    structure   to   its   analytical   cellular    structure. 

Physiology  and  pathology  have  alike  been  compelled  to  rearrange 
their  synthetical  treatises  in  accordance  with  an  analytical  study  of 
cellular  life. 

Why  this  reconstruction,  why  the  years  of  unremitting  toil,  the 
one  with  the  microscope,  the  other  with  the  naked  eye.  uniting  in  their 
endeavors  and  fintling  a  harmony  in  the  work  of  each  other?  It  is 
because  beneath  it  all  is  the  truth,  which  in  soionoo.  as  well  as  in  theology. 


contains  the  greatest  good  for  the  greatest  number,  because  of  the 
benefit  to  mankind,  the  spirit  of  true  helpfuhiess  being  uppermost. 

But  strange  as  it  may  seem,  the  man  with  the  microscope,  and  the 
theologian  with  his  discussion  of  the  higher  criticism,  sometimes  be- 
comes so  absorbed  in  his  task  of  picking  things  to  pieces  that  he  neglects 
to  put  them  together  again  ;  he  is  accustomed  to  working  at  a  tangent 
to  the  sphere  of  universal  usefulness,  and  soon  the  world  loses  sight 
of  him,  even  as  he  has  lost  sight  of  the  truth  shining  at  his  elbow, 
whicli  he  has  forgotten  to  but  give  a  turn  of  his  head  to  see. 

This  is  a  scientific  age,  and  the  breaking  down  and  l)uilding  up 
processes  are  going  on  in  every  art. 

Hiunan  knowledge  is  a  wonderful  thing  in  its  varied  comprehension 
of  the  universe,  of  the  trivial  or  important  events,  which  go  to  make  up 
history,  art,  literature,  science,  religion  and  philosophy. 

Arthur  James  Balfour,  the  famous  Conservative  politician  and  writer, 
has  most  concisely  and  clearly  described  the  fundamental  and  evolutionary 
principles  of  knowledge  in  a  work  entitled,  "The  Foundations  of  Belief," 
which  he  wrote  "for  the  general  body  of  interested  readers,  rather  than 
for  the  specialist  in  philosophy,"  his  object  being  "to  recommend  a  par- 
ticular way  of  looking  at  the  world  problems,  which,  whether  we  liki,'  it 
or  not,  we  are  compelled  to  face.  I  wish  to  lead  Uie  reader  to  a  point  of 
view  whence  the  small  fragments  of  the  infinilc  whf)le  may  appear  to  us 
in  their  true  relative  proportions." 

He  says.  "Assuming  that  knowledge  exists,  we  can  linrdly  do  other- 
wise than  make  the  further  assumption  that  it  has  grown  and  must  yet 
further  grow.  In  what  manner,  then,  has  this  growth  been  accomplished? 
What  are  the  external  signs  of  its  successive  stages,  the  niaiks  of  \[> 
gradual  evolution?  One,  at  least,  must  strike  all  who  have  surveyed, 
even  with  a  careless  eye,  the  course  of  human  speculation — I  mean  the 
recurring  process  bv  which  the  explanations  of  explanatory  formulas  in 
terms  of  which  mankind  endeavor  to  comprehend  the  universe  are 
formed,  are  shattered,  and  then  in  some  new  shape  are  formed  again. 

"It  is  not,  as  we  sometimes  represent  it,  by  the  steady  addition  of  tier 
to  tier  that  the  fabric  of  knowledge  uprises  from  its  foundation.  It  is 
not  by  the  mere  accumulation  of  material,  nor  even  by  a  plrmt-likc  de- 
velopment, llial  otu-  beliefs  grow  less  inadecjiiaU'  to  tlie  truths  wliich  they 
strive  to  represent.  Rather  are  we  like  one  wlio  is  perpetually  engaged 
in  altering  some  ancient  dwelling  in  order  to  satisfy  new-born  needs. 
The  ground  i)lan  of  it  is  being  perpelually  modified.  We  l)uild  here;  we 
pull  down  there.  One  part  is  kept  in  repair,  another  part  is  suffered  to 
decay.    And  even  those  portions  of  the  structure  which  may  in  themselves 


appear  (|uito  nnolian.ood,  stand  in  stuli  now  relations  to  the  rest,  and 
are  jnit  to  snoli  dilTeront  nses,  thai  llir\  would  scaree  be  recognized  by 
their  orii;inal  designers." 

Applying"  this  truth  to  mir  own  srarrhinn  for  knowledge  in  onr  so 
ciely  work,  does  not  the  siniilarils  of  llu-  I'onditions  prevrdent  here  with 
the  general  conditions  in  llu'  huilding  up  of  knouKdge  which  the  quo- 
tation describes,  appeal  to  you? 

Mere  we  ha\e  represented  an  art  and  a  sritMu-e,  which  for  lifi\  years 
has  Ik'i-u  huih  upon  ihc  sand.  To  da\  things  .appear  to  us  in  ;i  different 
liglit.  thi'  old  struclure  is  o\  erthrow  n,  and  w  r  .ilUinpl  lo  hudd  upon  the 
solid  rock  of  truth,  only  to  llnd  ourseKes  unproliiiinl  in  llu-  atlaptalion  of 
our  art  to  new  couilitions.  There  is  the  old  foundation,  the  sand  is  easy 
for  our  feet,  the  rock  is  h.utl  and  forbidding.  I'.ul  even  as  we  are  becom- 
ing discouraged  oui"  neighbor,  who  has  l)uilt  upon  iho  rock,  comes  to 
our  assistance,  and  with  helping  hand  and  kindly  word  aids  us  in  ihe  new 
construction,  whereby  we  once  more  assume  the  courage  of  conndence 
and  the  rew  ards  of  ability. 

The    attitude    of    this    society    toward    the    "old 

J{  CribUtC  to  school,"  as  it  has  been  ungr.icitiusly  styled,  should  be, 

the  Old  School.  and    is,    one    of    admiration    and    respect    for    their 

achievements    in    the   past,    and    to   .all    those   of   the 

older  orlhcHlontisls  who  possess  Ihe  rc(|uisite  (|uaIilicalions,   we  extend  a 

hearty  invitation  to  ]o\n  our  ranks,  promising  them  that  they  will  not  be 

ostracised,  but  given  the  seats  of  honor,  in  recognition  of  their  efforts  to 

build  u]^  the  science. 

At  the  coronation  of  King  Edward  the  military  pageant  included  the 
troops  from  ever\-  cpiarter  of  the  globi-  -tlu"  whiU"  troopers  i^i  the  I'nited 
Kingdom,  the  tall  and  brawny  .Scotch  I  1  ighl.inder,  llu-  strong  and  rugged 
Canadians,  the  brown  soldiers  from  f.ir  away  India,  ;md  the  black  troops 
from  Africa. 

Coats  autl  faces  of  varying  colors  were  there  re])resented.  but  they 
were  .all  there  for  one  imrpc^se,  lo  crown  llu'ir  king. 

It  did  not  mean  that  each  regiment  wa^  uoi  interested  in  its  own 
countrw  its  politics  ;md  its  resources,  nor  that  the  Scotch  Ilighlander  tlid 
not  enjoy  the  secret  belief  that  the  stvle  of  his  tri>user>  was  much  to  be 
preferred  to  those  of  the  Johnnie  in  the  (jueen's  (hvn,  but  it  did  mean 
that  upon  one  thing  they  were  united,  the  love  of  their  monarch,  ami 
to  (lo  him  homage. 

What  matters  it  bow  varied,  how  crudi',  or  how  cultivated  are  our 
ideas  as  long  as  we  are  working  for  ;i  common  end,  the  advancement  of 
oiu-  science  and  the  betterment  oi  nwv  pr.iclice? 


Orthodontia  as  a  progressive  science  has  been,  and  is,  going  through 
the  analytical  and  synthetical  stages  of  modern  reconstruction. 

An  analytical  study  of  the  science,  from  the  standpoint  of  the  laws 
of  occlusion,  articulation  and  development  to-day  has  shifted  the  abid- 
ing place  of  progress  from  the  mechanic  to  the  diagnostician,  from  the 
empiric  to  the  scientist ;  to-morrow,  the  mechanic  and  the  empiric  may 
again  wear  its  mantle. 

The  reconstructive  period  of  the  Civil  War  was  a  difficult  one  for 
the  statesmen  of  this  country,  but  the  North  and  the  South  were  alike 
remembered  in  the  efforts  to  restore  harmony. 

The  period  of  reconstruction  is  now  upon  us,  and  the  profession  is 
looking  to  the  American  Society  of  Orthodontists,  and  similar  societies, 
with  a  questioning  eye.  Will  they  give  us  the  truth,  will  they  be  generous 
in  their  reconstruction  of  our  old  ideas  of  extraction,  and  diagnosis,  and 
treatment  from  symptoms?  Will  they  annihilate  us  if  we  dare  to  men- 
tion that  we  have  done  all  our  regulating  with  jackscrews,  and  still  use 
them  because  we  had  not  learned  of  anything  better  for  the  purpose? 

Is  a  lifetime  of  devotion  to  the  science,  even  though  it  be  not  ad- 
justed to  the  modern  view-point,  to  be  violently  thrust  to  earth,  as  of 
minor  consequence  ? 

If  so,  it  is  time  that  we  laid  aside  our  microscopes  and  look  through 
the  clear,  human  and  common  sense  eyes  given  us  by  our  Creator,  see 
things  in  a  natural  light,  and  extend  the  right  hand  of  fellowship  and 
good  will  to  our  confreres,  who  may  have  been  in  some  unknown  wav 
the  foundation  of  our  success. 

Orthodontia  is  not  an  easy  science.  No  human  being  yet  has  entirely 
mastered  it.  We  would  not  be  here  to-day  for  interchange  of  thought  if 
the  vagaries  and  complications  of  diagnosis  and  treatment  were  not  still 
punctuated  with  question  marks  in  certain  places  in  our  minds. 

Ever  since  the  organization  of  the  American  Society  of  Ortho- 
dontists, I  have  been  impressed,  not  only  with  the  grandeur  of  its  purpose 
and  the  earnestness  of  its  members,  but  more  than  all  that,  with  the 
broadness  of  its  scope,  as  indicated  by  its  name,  American. 

It  is  national  in  character,  as  is  every  other  organization  bearing  this 
name,  and  as  such,  is  open  to  membership  to  anyone  possessing  the 
requisite  cjualifications  in  this  country. 

Our  constitution  and  by-laws  dare  not  prohibit  membership  to  anyone 
because  his  ideas  may  differ  from  those  of  the  majority,  or  because  he 
may  have  a  hobby.  One  need  not  necessarily  master  the  laws  of  occlusion 
to  become  a  member. 


AUhough  we  as  a  body  represent  the  "new  school  of  orthodontia," 
it  sini])ly  means  that  we  recognize  certain  principles  of  progress  which 
the  other  fellow  has  not  had  time  nor  opportunity  to  digest.  To  feed 
him  on  the  left-overs  is  not  going  to  aid  his  digestion  nor  build  up  his 
leanness  of  knowledge  on  the  subject. 

This  society  has  much  to  be  proud  of  in  the  work  it  has  performed 
in  the  last  six  years,  not  only  in  the  quality  of  its  papers,  its  widespread 
inlluence,  and  in  the  advancement  of  orthodontia  as  a  distinct  specialty, 
but  also  in  an  awakening  of  the  medical  profession  to  a  realization  of  the 
possibilities  of  orthodontia,  especially  the  rhinologists,  with  whom  the 
orthodontist  comes  into  daily  contact  through  reference  of  patients. 

The  very  high  degree  of  operative  skill  required  to  obtain  results  in 
treatment,  such  as  have  been  exhibited  by  the  members  of  this  society, 
is  a  great  credit  to  the  organization,  and  shows  an  earnestness  of  purpose, 
and  a  zealous  enthusiasm  which  exhibit  an  entire  lack  of  pecuniary 
motive  in  its  fulfillment. 

The  activity  of  its  members  in  foreign  countries  has  given  birth  to 
the  European  Orthodontia  Society,  the  president  of  which  is  a  member  of 
this  society. 

Were  I  to  make  any  suggestions  at  this  time,  they  could  only  be 
along  the  general  trend  of  thought  and  practice,  the  latest  and  best  of 
which  is  annually  presented  to  this  society  in  its  papers  and  clinics.  Un- 
limited fields  of  research  in  orthodontia,  and  adjoining  fields  of  knowledge 
bearing  thereon,  stretch  out  before  the  imagination  of  all  of  us,  replete 
with  grand  and  splendid  possibilities. 

There  is  always  something  of  interest  to  present,  or  to  be  presented ; 
there  is  always  something  new^  to  be  investigated  at  these  meetings  which 
will  suffice  to  fill  the  programmes  of  future  meetings  ad  infinitum. 

New  laws,  new  theories,  new  methods  will  come  and  go,  and  some 
will  stay,  for  the  good  of  the  cause. 

Francis  Bacon  says  of  innovations,  "It  is  true  that  what  is  settled 
by  custom,  though  it  be  not  good,  yet  at  least  it  is  fit;  and  those  things 
which  have  long  gone  together  are,  as  it  were,  confederate  within  them- 
selves ;  whereas  new  things  piece  not  so  well,  but  though  they  help  by 
their  utility,  yet  they  trouble  by  their  inconformity.  This  would  be  true  if 
lime  stood  still,  which,  contrariwise,  moveth  so  round  that  a  forwanl 
retention  of  custom  is  as  turbulent  a  thing  as  an  innovation ;  and  they 
that  reverence  too  much  old  things  are  but  a  scorn  to  the  new.  It  were 
good,  therefore,  tliat  men,  in  their  innovations,  would  follow  the  example 
of  time  itself,  which .  indeed,  innovaleth  greatly,  but  quietly  and  bv 
degrees,  scarce  to  be  perceived.     .\nd.  lastly,   that   the  novelty,   though 


it  be  not  rejected,  yet  be  held  for  a  suspect,  and,  as  the  Scripture  saith, 
that  we  make  a  stand  upon  the  ancient  way  ,and  then  look  about  us,  that 
we  discover  what  is  the  straight  and  right  way,  and  so  to  walk  in  it." 


eoitiparative  Ualue  of  materials  for  €on$(ruction  of  Jlppliances. 

And  now  to  come  to  a  very  practical  subject,  the  comparative  value 
of  materials  for  appliance  construction.  I  wish  to  bring  this  up  for 
general  discussion,  by  the  advancement  of  a  few  ideas,  which  may  or 
may  not  be  held  in  common  by  the  majority  of  the  members  of  the 
society,  certain  salient  features  of  which  I  hope  to  be  able  to  prove  for 
the  benefit  of  orthodontia  of  the  future,  and  which  will  tend  to  further 
its  progress  and  raise  its  standard. 

I  refer  to  the  use  of  gold  and  platinum  and  their  alloys  for  the  con- 
struction of  appliances  as  preferred  to  German  silver. 

That  we  may  have  a  clear  idea  of  the  status  of  German  silver  as  a 
material  for  appliances  in  orthodontia,  I  will  quote  the  following  para- 
graphs from  the  latest  text  books  on  orthodontia : 

Dr.  Guilford  says  concerning  German  silver: 
6(rman  Silver.  "This    improperly    named    alloy,    composed    of 

copper,  zinc  and  nickel,  is  frequently  employed  in 
the  construction  of  regulating  appliances,  on  account  of  its  stiffness  and 
inexpensiveness. 

"While  it  may  be  regarded  as  a  base  compound,  its  baseness  is  of 
so  high  a  grade  that  it  may  be  used  without  fear  of  harm  to  the  soft 
tissues  or  the  general  system. 

"Professors  Angle,  Matteson  and  Jackson  use  it  very  largely  in  the 
construction  of  their  appliances,  and  the  author  has  made  frequent  use 
of  it  without  ever  noticing  any  deleterious  efifects." 

Dr.  Jackson  says,  speaking  of  the  material  for  the  construction  of 
the  partial  clasps  in  his  system :  "Platinoid  and  German  silver  have  been 
used  extensively  for  this  purpose,  and  have  their  advantages  where  soft 
solder  is  used,  but  preference  is  generally  given  to  the  precious  metals,  as 
they  are  less  liable  to  oxidize. 

"The  spring  clasp  is  made  of  any  suitable  metal,  usually  of  spring 
gold,  German  silver,  or  platinoid  (piano  wire  has  been  employed)." 

Dr.  E.  H,  Angle,  in  the  1907  edition  of  his  work,  has  to  say: 
"Gold,  silver,  platinum,  platinum  gold,  platinoid  (so  called),  aluminum, 
and  several  of  the  baser  metals  and  alloys,  as  brass,  copper,  aluminum, 
bronze,  steel  and  iron,  and  also  vulcanized  rubber,  may  all  be  used  in  the 


construction  of  regulating  appliances,  and  each  possesses  properties 
of  more  or  less  value ;  yet,  after  experimenting  with  all  these,  the  author 
is  thoroughly  convinced  that  the  material  most  nearly  filling  all  require- 
ments is  nickel  silver. 

"Since  its  introduction  for  the  manufacture  of  regulating  appliances 
by  the  author  some  twenty  years  ago,  it  has  largely  supplanted  all  other 
metals  for  this  purpose. 

"The  wearing  of  bands  of  this  metal  for  three  consecutive  years,  with- 
out detrimental  change,  has  been  noted  by  the  author.  In  a  small  per- 
centage of  mouths,  however,  it  is  true  that  it  does  become  discolored  even 
to  unsightliness. 

"This  fact  has  given  rise  to  the  only  prejudice  against  the  use  of 
this  metal  that  we  know  of,  but  this  objection  seems  trivial  in  view  of  its 
many  points  of  superiority.  And,  lastly,  its  inexpensiveness  brings  it 
again  into  sharp  contrast  with  gold  and  platinum  ;  yet  we  insist  that  it  is 
its  excellent  qualities  more  than  its  inexpensiveness  that  makes  it  so 
preferable  a  metal  for  orthodontic  purposes." 

"TJie  oft  repeated  fallacy  that  gold  is  tJie  one  suitable  metal  for  the 
constntction  of  regulating  afplianees  is  rapidly  passing,  as  it  ought,  for 
undoubtedly  it  has  been  a  real  hindrance  to  progress." 

Gentlemen,  is  it  an  accepted  fact  that  the  use  of  gold  in  the  mouth  is 
a  real  hindrance  to  progress  ? 

Has  the  experience  of  the  orthodontist  of  the  last  twenty  years  been 
such  as  to  leave  nothing  further  to  be  desired  than  German  silver  as  a 
material  for  appliances? 

Does  German  silver  possess  qualities  such  as  strength,  spring,  high 
fusing  point,  malleabilit}'^,  hardness  and  softness,  and  greater  rigidity  in 
thin  plate  form,  such  as  is  used  for  molar  clamp  bands,  than  can  be  ob- 
tained in  some  of  the  noble  metals? 

It  might  be  argued  that  the  fact  that  all  regulating  appliances  on  the 
market  are  manufactured  of  German  silver  is  sufficient  answer  to  my 
question.  I  am  willing  to  let  this  argument  stand  on  its  merits,  without 
questioning  the  motive  of  the  manufacturer. 

We  will  say  that  the  idea  of  the  manufacturer  is  simply  to  supply  an 
existing  demand  for  German  silver  appliances  in  the  profession,  without 
any  attempt  to  force  it  upon  them  by  claims  of  superiority  over  gold  or 
platinum. 

Therefore,  with  these  premises,  is  the  field  now  open  for  original  re- 
search along  this  line,  and  surely  our  minds  are  open  to  conviction. 

A  few  years  ago,  in  speaking  of  the  wide  range  of  qualities  possessed 
bv  German  silver  to  a  goldsmith,  he  said  to  me:  "Gold  is  a  metal  capable 
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of  alloying  in  so  many  different  ways  that  it  is  possible  to  at  least  dupli- 
cate, if  not  excel,  any  of  the  qualities  possessed  by  the  alloy  of  German 
silver." 

Since  that  time  I  have  proven  to  my  own  satisfaction  the  truth  of 
this  statement,  and  from  the  results  obtained  by  scientific  experimentation, 
there  is  every  reason  to  believe  that  the  use  of  gold  and  platinum  alloys 
for  appliance  construction  will  be  the  next  advance  in  practice  in  ortho- 
dontia. 

If  it  can  be  demonstrated  that  gold  and  platinum  are  more  desirable 
for  appliance  construction  than  German  silver,  regardless  of  expense, 
should  not  this  society  be  foremost  in  proclaiming  it? 

Alas,  we  are  too  late.  Already  a  dental  society  of  New  York  has 
the  precedence  in  this  respect,  but  there  are  further  honors  to  be  sought 
for  in  the  adoption  of  the  noble  metals  in  the  practice  of  the  specialist 
and  in  the  influence  of  his  practice  upon  the  profession  in  general. 

It  is  time  that  this  society  took  up  this  matter  in  earnest  if  they^do 
not  wish  other  societies  to  win  away  their  laurels. 

It  is  worthy  of  note  that  the  foreign  orthodontists  who  exhibited 
appliances  at  the  International  Dental  Congress  at  St.  Louis,  in  1904, 
displayed  only  gold  appliances,  all  American  appliances  being  made  of 
German  silver. 

Let    us    examine    somewhat    closely,    the    com- 

Cotnparative  parative  properties   of  gold   and   German  silver   in 

Qualities  Of  metals.      detail,  in  order  that  we  may  make  logical  conclusions 
concerning  them. 

To  begin  with,  gold  and  platinum  do  not  oxidize ;  German  silver 
oxidizes  m  the  air  and  in  the  mouth. 

Pure  gold  and  pure  platinum  are  unaffected  in  color  by  heat ;  German 
silver  oxidizes  with  sufficient  heat. 

Perhaps  one  of  the  most  important  properties  possessed  by  platinum 
and  gold  alloy  is  that  of  retaining  elasticity  and  hardness  after  heating 
to  redness. 

German  silver  becomes  annealed  in  this  process,  losing  elasticity  and 
hardness,  and  rendering  it  unfit  for  use  as  expansion  arches. 

The  expansion  arch  in  a  gold  and  platinum  alloy  can  have  hard, 
soldered  attachments,  such  as  hooks  and  spurs,  without  interfering  with 
its  temper  and  elasticity. 

Attempting  hard  soldering  to  a  German  silver  arch  is  to  destroy 
the  temper  without  which  it  is  unfit  for  use  in  expansion. 

The  chemical  reaction  to  acids  and  alkalies  for  gold  and  platinum 
alloys  is  zero,  except  for  aqua  regia. 
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Gcniiaii  .sihcr  is  acted  upuii  by  mosl  of  the  slroiii^^  acids  and  alkalies, 
such  as  HoSO^,  HNO3,  HCL,  etc.,  and  by  such  weaker  acids  as  acetic, 
lodin  attacks  it  vigorously.     II2O2;  3  per  cent,  even,  attacks  it. 

Potassium  sulfocyanate,  which  is  normally  present  in  the  saliva,  and 
which  it  is  thoug'ht  renders  the  teeth  iiiiniune  to  caries  when  present  in 
sufficient  quantity,  very  badl\-  discolors  it. 

Pure  platinum   wire,  and   a  wire  consisting  of 

Platinum.  an  alloy  of  gold  and  silver,  possess  the  softness  and 

pliability  of   the   annealed   German   silver  wire   with 

a  low  percentage  of  nickel,  which  is  commonly  used  for  retaining  wire. 

When  a  specially  stifif  wire  is  required  for  retention,  iridio-platinuni 

cannot  be  excelled  in  this  quality  by  any  other  alloy,  and  for  this  purpose 

can  often  be  used  in  as  small  a  gauge  wire  as  No.  19  Brown  and  Sharpe, 

a    grade    which    the    writer   prefers    for   retention    of   deciduous    arches 

in  the  shape  of  the  lingual  arch  wire,  and  for  labial  spurs  ui)on  incisors 

and   cuspids,   as   otTering   every   advantage   of   efficiency,   durability   and 

esthetics. 

Platinum    and    iridium    alloys    are    less    fusible, 
TrIdlO-Platlnum.         harder,    more    elastic,    specifically    heavier,    and    less 
readily  attacked  by  aqua  regia  than  platinum,  these 
qualities  increasing  as  the  percentage  of  iridium  increases. 

The  ten  per  cent,  alloy  of  platinum  and  iridium  is  claimed  to  be 
superior  to  any  other  solid  as  a  material  for  standard  measures  of 
length  and  weight. 

The  International  Metric  Committee  adopted  this  alloy  for  the 
construction  of  their  standards  when  they  met  in  Paris  several  years  ago. 

Gold   is   the   most   malleable   of  all   the   metals. 
Gold.  Its   hardness   varies    with    its    composition,   and    for 

purposes  of  appliance  construction  should  be  so 
alloyed  that  its  fusing  point  will  not  be  appreciably  lowered,  as  with 
platinum,  and  for  the  specific  purpose  intended;  c.  t;..  the  expansion 
arch  should  be  hard  and  elastic ;  tul)es  upon  molar  bands  hard  enough 
to  resist  the  force  of  mastication,  but  not  requiring  the  elasticity  of  the 
expansion  arch.  Nuts  should  be  comparatively  higher  in  carat  of  gold 
so  as  to  render  them  easier  to  be  threaded. 

Gold  unites  with  ])latinum  in  all  proportions,  forming  grayish-vcllow 
or  grayish-white  alloys. 

The  tenacity  of  gold  is  very  greatly  increased  by  admixture  of 
l)latinum,  while  at  the  same  time  it  is  rendered  more  elastic. 

For  the  parts  of  the  molar  clamp  band,  and  the  expansion  arch,  an 
allov  of  gold  and  jilatinum  is  to  be  preferred  to  any  other  alloy  of  gold, 
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principally  because  of  the   high   fusing  point  of  this   combination,  and 
therefore  less  liability  to  fusion  in  the  blowpipe  flame. 

An  alloy  of  gold,  silver  and  copper,  in  the  tube  of  the  molar  clamp 
band  would  be  liable  to  partial  fusion  at  least  in  the  blowpipe  flame 
during  soldering  operations,  while  the  same  tube  in  a  platinous  gold 
would  be  infusible  in  the  ordinary  blowpipe  flame. 

The  fusing  point  of  platinum  is  1775  degrees  Centigrade,  of  gold 
1075  degrees  Centigrade.  An  alloy  composed  of  90  per  cent,  gold  and 
10  per  cent,  platinum,  fuses  at  a  temperature  of  11 30  degrees  Centigrade, 
which  is  very  significant,  proving  to  us  that  pure  gold  may  be  used  as  a 
solder  upon  this  alloy  without  danger  of  fusing  the  alloy,  since  the  fusing 
point  of  the  alloy  is  55  degrees  higher  than  the  fusing  point  of  gold. 

The  samples  of  wire  and  plate  which  are  being  exhibited  are  Ger- 
man silver  and  gold,  and  platinum  alloys,  of  varying  degrees  of  hard- 
ness and  softness,  elasticity,  etc.,  from  the  piece  of  soft  German  silver 
wire,  and  its  equally  soft  counterparts  in  the  noble  metals,  the  gold  and 
silver  alloy  and  the  pure  platinum,  to  the  hard  and  elastic  gold  and 
platinum  alloys  for  expansion  arches  and  traction  screws,  and  the  still 
stiffer  iridio-platinum  wire  for  retention. 

By  comparing  these  wires  and  plates,  it  will  be  observed  that  there 
is  nothing  left  to  be  desired  as  far  as  gradation  of  elastic  qualities  is 
concerned  in  the  gold  and  platinum  alloys. 

Three  sizes  of  arches  in  gold  and  platinum  and  the  molar  clamp 
in  gold  and  iridio-platinum  are  exhibited  on  another  card. 

The  iridio-platinum  plate  exhibited  on  the  same  card  has  plenty  of 
edge  strength  in  gauges  even  thinner  than  No.  36  B.  and  S.  gauge  for 
molar  clamp  bands,  and  for  plain  bands  can  be  used  as  thin  as  No.  39 
B.  and  S.  with  success. 

Pure  platinum  for  retaining  bands  is  often  of  service,  especially  for 
the  deciduous  teeth. 

The  gold  alloys  in  plate  shown  on  the  card  are  also  of  value  in  plain 
bands,  and  for  retention  bands  where  preferred  for  various  reasons. 

Gold  and  platinum  are  both  more  pliable  than  German  silver,  and 
can  be  more  accurately  burnished  and  adapted  to  tooth  surfaces. 

After  ten  years'  use  of  German  silver,  even  triple 

Objections  tC  plated  with  gold,  I  can  honestly  say  that  I  am  dis- 

Gcrman  Sliver.         pointed  in  it  as  an  ideal  material  for  the  construction 

of  appliances  and  for  several  reasons. 

In  the  first  place,  we  will  suppose  that  the  only  objection  to  its  use 
is  its  "discoloration  even  to  unsightliness,"  and  ask  the  question,  "Is  this 
a  frequent  occurrence?"  and  if  so,  is  it  serious  enough  to  warrant  the  use 
of  gold  and  platinum  in  its  stead  ? 
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I  do  not  hesitate  to  declare  that  in  at  least  seventy-five  per  cent,  of 
our  cases  German  silver  will  discolor  to  the  state  of  unsightlincss,  and  in 
my  opinion  this  alone  is  enough  of  a  disadvantage  to  condemn  it  as  an 
ideal  material  for  the  purpose  used. 

How  many  times  is  the  request  made  by  our  patients  that  the  arches 
and  bands  be  repolished,  the  patient  often  believing  that  the  gilded  sur- 
face is  restored  by  repolishing. 

How  many  of  them  also  believe  that  the  material  of  which  their 
appliances  are  constructed  is  gold,  and  with  what  embarrassment  the 
acknowledgment  is  forced  from  us  that  it  is  German  silver  gold  plated, 
and  that  the  plating  is  slightly  worn  ofif. 

A  retaining  band  of  German  silver  was  removed  from  one  of  the 
writer's  patients  some  years  ago.  and  sent  to  the  assay  office  at  Washing- 
ton to  be  melted  up  for  the  gold  it  contained,  and  the  surprise  of  the 
people  when  the  report  of  the  assay  office  came  in  brought  forth  a  letter 
of  inquiry  regarding  the  matter,  which  was  at  least  embarrassing. 

In  a  very  careful  examination  of  German  silver  appliances  in  the 
mouths  of  my  own  patients  for  a  number  of  years.  I  have  found  that 
discoloration  is  not  the  worst  objection  to  their  use.  a  large  percentage 
of  them  showing  surface  corrosion,  indicating  chemical  action  to  a  greater 
or  lesser  extent. 

I  will  pass  around  three  specimens  from  three  different  mouths  for 
your  inspection  with  the  magnifying  glass. 

The  surfaces  of  these  bands  are  not  only  corroded,  but  the  entire 
thickness  of  the  band  is  perforated  by  the  destructive  action  of  the  fluids 
of  the  mouth. 

The  pits  formed  in  the  surface  of  the  arches,  bands  and  tubes,  afford 
lodgment  and  breeding  places  for  bacteria,  which  are  impossible  to  re- 
move with  all  the  hygienic  care  possible. 

In  regard  to  the  actual  chemical  reactions  which  take  place  during 
these  corrosions,  I  am  unable  at  present  to  state  any  facts.  This  will  re- 
main for  future  experimental  work  or  analysis  by  the  chemist.  There  is 
no  doubt,  however,  that  the  acid  or  alkaline  reactions  in  the  mouth  at 
various  times  are  sufficiently  strong  to  produce  such  corrosions,  inasmuch 
as  German  silver  is  not  impervious  to  the  attacks  of  almost  any  of  them. 

One  authority  declares  that  German  silver  becomes  coated  with  a 
coat  of  verdigris  when  placed  in  vinegar,  a  poisonous  combination  of  the 
basic  acetates  of  copper  being  formed. 

Vinegar  is  often  used  with  the  food  as  a  relish  in  sufficient  quantity 
so  that  appliances  could  be  affected. 

But  suppose  that  these  acetates  and  oxids  which  form  are  not  detri- 
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mental  to  health,  as  would  seem  evident  only  from  lack  of  statistics  on 
this  point,  and  that  all  bands  are  cemented  upon  teeth,  so  that  food  can 
not  collect  underneath  them  and  be  a  medium  for  the  growth  of  harmful 
bacteria  to  the  enamel.  Is  there  any  possible  deleterious  action  through 
the  wearing  of  German  silver  appliances?  Yes,  there  is  one  more, 
serious  enough  to  warrant  its  discontinuance,  and  that  is  the  deep  metallic 
stain  to  the  enamel  surfaces  of  the  teeth  where  the  ar^h  rests  upon 
them,  below  and  above  the  edges  of  all  bands,  and  upon  the  Inter- 
proximal surfaces  of  teeth  which  are  ligated  with  brass  ligatures. 

This  stain  is  so  deep  and  of  such  composition  that  the  strongest 
bleaching  agents  which  can  be  used  in  the  mouth  with  impunity  fail  to 
entirely  remove  it. 

Or,  again,  when  the  stain  appears  to  be  removed,  the  enamel  itself 
is  seen  to  be  injured  in  a  manner  similar  to  the  white  decay  often  seen 
upon  children's  teeth. 

Prophylaxis  demands  more  of  us  to-day  than  it 

Hobk  metals  did  twenty  years  ago.     Hygiene  of  the  mouth  is  a 

Recommended.  subject  that  is  taking  up  the  efforts  of  the  best  minds 

in    the    profession    toward  the    establishment    of    a 

higher  and  better  standard. 

The  adoption  of  the  all-gold  appliance  belongs  to  the  same  advance 
in  practice  that  sterilization  of  instruments  and  oral  prophylaxis  have 
already  set  the  standard,  and  to  their  edicts  the  dentist  of  the  twentieth 
century  must  conform. 

I  do  not  claim  to  be  the  first  investigator  into  the  possibilities  of 
gold  and  platinum  for  appliance  construction.  Other  members  of  the 
society  have  been  working  faithfully  and  with  good  results  along  the 
same  line. 

One  of  the  members  of  this  society  told  me  that  he  used  nothing 
but  gold  and  platinum  in  the  mouth,  that  the  cost  was  a  minor  considera- 
tion in  view  of  the  fact  that  the  cost  of  the  material  in  a  molar  clamp 
band  in  gold  was  no  more  than  the  price  of  the  same  article  in  German 
silver. 

I  happened  in  to  the  office  of  another  member  of  the  society  and  he 
showed  me  a  mammoth  sheet  of  iridio-platinum  worth  in  the  neighborhood 
of  $150.  On  inquiry,  I  learned  that  he  intended  to  start  in  with  the  use  of 
the  noble  metals  for  his  appliances. 

I  must  insist  that  the  expense  of  the  all-gold  appliance  is  not  to  be 
considered  in  view  of  its  many  other  advantages.  For  a  small  considera- 
tion the  gold  appliances  may  be  remelted  and  made  over  into  wire  or 
plate  for  use  again  as  arches  or  bands,  to  say  nothing  of  its  money  value 
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as  scrap,  which  in  the  long  run  will  prove  rather  more  of  a  profitable  in- 
vestment than  an  expenditure. 

The  all-gold  appliance  has  come  to  slay,  and  it  only  remains  ff^r 
the  appliance  manufacturers  to  fall  into  line  with  a  demand  which  will 
soon  prevail  universally  for  the  advancement  of  the  standard  of  ortho- 
dontia and  the  benefit  of  humanity. 

Many  of  you  have  Ix'cn  using-  gold  and  platinum  alloys  for  retain- 
ing appliances  for  some  years  with  great  satisfaction.  Does  it  not  be- 
hoove you  to  get  a  step  farther  and  adopt  the  all-gold  standard  for  the 
entire  apparatus  ? 

Looking  ahead  into  the  near  future,  I  can  see  the  foremost  specialists 
in  the  country  reaping  the  rewards  of  this  advance  step  in  the  giving  of 
better  service  to  the  patient,  and  receiving  better  pecuniary  compensa- 
tion therefor,  as  well  as  the  satisfaction  that  there  is  nothing  left  undone 
in  the  furtherance  of  his  art  which  science  teaches  is  of  practical  and 
enduring  value. 

I  can  prophesy  also  a  worldwide  controversy  over  this  subject  some- 
what similar  to  the  gold  vs.  amalgam,  and  gold  vs.  vulcanite  controversies, 
which  aroused  so  much  discussion  in  the  dental  profession  at  dififerent 
periods  of  its  history,  but  with  this  difference,  and  that  is,  while  these 
other  questions  have  never  been  fully  decided  one  way  or  the  other,  there 
could  only  be  one  answer  to  the  question,  "Which  is  the  most  preferable 
and  practical  metal  for  the  construction  of  regulating  appliances,  the 
noble  or  the  base  metal  ?"  and  that  answer  will  be  gold. 


Discussion. 

I  have  listened  to  the  address  of  our  president 
Dr.  3.  Cowe  Voung.      with  much  interest,  and  what  little  I  will  have  to  say 
will  be  along  the  line  of  gold  and  platinum  vs.  Ger- 
man silver  in  the  construction  of  appliances. 

It  occurred  to  me  first  when  in  St.  Louis  that  our  appliances  were 
not  properly  constructed  with  regard  to  size,  and  that  started  me  on  the 
idea  of  having  them  made  a  little  different  from  those  on  the  market. 
Then  the  question  came  as  to  a  proper  metal,  and  1  talked  with  several 
about  the  use  of  precious  metals  in  the  construction  of  these  appliances, 
and  all  with  wIkmu  1  conversed  said :  "You  can  not  get  anything  to  take 
the  place  of  German  silver  for  the  expansion  arch." 

1  happened  to  run  across  a  man  who  was  formerly  in  the  jewelry 
business,  who  wanted  to  put  his  boy  in  my  care  for  treatment.     He  said. 
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"I  will  tell  you  one  thing,  you  must  not  use  any  German  silver  in  his 
mouth!"  I  said,  "Then  I  won't  treat  your  boy,  because  I  have  nothing 
to  take  its  place."  He  replied,  "Why  not  try  spring  gold?"  I  said,  'T 
believe  there  is  none  of  that  material  prepared  that  will  serve  the  pur- 
pose," whereupon  he  asked  if  he  might  not  make  me  some.  He  did,  and 
I  found  it  to  be  much  better  than  the  best  German  silver  I  ever  had  used. 
It  is  a  little  brittle,  however.  But  it  will  retain  its  spring  indefinitely 
when  used  in  the  mouth.  You  will  all  concede  that  the  German  silver 
expansion  arch  loses  its  spring  materially. 

1  would  no  more  think  of  using  German  silver  clamp  bands  for  re- 
tention than  I  would  tin. 

I  think  we  have  much  to  learn  yet  as  to  the  gold  appliances.  The 
nuts  on  those  I  have  used  have  not  been  entirely  satisfactory.  The 
threads  of  the  screw  and  nut  strip,  particularly  on  the  clamp  bands.  I 
have  had  no  trouble  with  the  arches.  Of  course,  you  do  not  need  to  use 
the  force  on  the  nut  and  screw  of  this  arch  that  we  do  on  the  clamp  bands. 
For  the  band  material  I  think  coin  gold  will  be  as  satisfactory  as  any- 
thing. Of  the  same  thickness  as  the  German  silver  it  will  be  strong 
enough  for  clamp  bands,  and  will  not  deteriorate  in  the  mouth. 

I  will  say  one  thing — not  wishing  to  be  too  enthusiastic  with  refer- 
ence to  the  use  of  these  precious  metal  appliances — I  have  had  one  case 
where  there  was  a  very  marked  action  on  the  enamel  of  the  anterior 
teeth,  upper  and  lower,  under  precious  metal  arches.  The  patient  came 
to  see  me  once  a  week,  and  always  after  leaving  my  office  she  went  to 
her  dentist,  who  treated  her  mouth  hygienically,  and  yet  to  my  surprise 
after  I  removed  the  arches  the  enamel  was  found  to  be  quite  badly  eroded 
on  all  the  upper  and  lower  labial  teeth. 

Dr,  OttOlCltflUl.  How  long  had  treatment  lasted? 

Four  or  five  months.     The  brother  came  at  the 

Dr.  Vouns.  same  time  as  the  sister,  and  in  his  case  there  was  no 

difficulty.  This  is  the  only  case  where  I  have  noted 
this  trouble  under  precious  metal.  She  was  an  extremely  nervous  patient, 
and  I  could  not  change  more  than  one  ligature  at  a  sitting  usually. 

I  wish  to  pass  around  an  all-gold  retaining  ap- 

Dr.  Pullcn.  pliance  made  by  Dr.  Baker  a  number  of  years  ago. 

It  presents  some  very  valuable  points. 

I  wish  before  discussing  the  precious  metal  ques- 
Dr.  Cloyfl  S.  Courle.     tion  to  commend  the  first  part  of  our  president's 
address  in  which  he  refers  to  the  period  of  transition 
we  are  passing  through,  changing  from  the  old  to  new  methods,  and  with- 
out attempting  to  enlarge  upon  his  nicely  worded  simile,  I  would  em- 


phasize  the  point  that  there  is  a  necessity  for  a  great  deal  of  tolerance  and 
charity  for  other  people's  ideas.  I  will  not  attempt  to  say  anything 
further  in  this  direction,  because  Dr.  Pullen  expressed  his  thoughts 
so  well. 

The  Doctor  is  right  about  the  use  of  precious  metals  for  appliances, 
and,  as  Dr.  Young  has  suggested,  the  objections  to  using  German  silver 
for  clamp  bands.  I  think  his  experience  with  some  of  my  clamp  bands 
(especially  when  I  used  the  clamp  bands  for  occlusal  spurs)  may  have 
confirmed  his  objections.  You  can  not  get  enough  reinforcing  solder  in 
between  the  teeth  to  prevent  their  breaking.  Since  then  I  have  been 
using  iridio-platinum  for  clamp  bands,  as  well  as  for  plain  bands  for 
moving  and  retaining  teeth.     The  latter  I  have  thus  used  for  five  years. 

I  have  often  wondered  what  effect  the  dissolv- 
Gffcct  Of  hig  of  German  silver  in  the  mouth  might  have  on 

metallic  OxIdS.  the  system  in  general.  The  metallic  oxids  or  salts 
are  going  into  the  system,  and  while  there  is  no 
record  of  any  bad  effects  the  question  has  occurred  to  me  whether  there 
might  not  be  some  such  bad  effect  that  we  do  not  know  about.  In  con- 
trast to  this,  however,  we  seem  to  have  a  beneficial  local  effect  from  the 
oxidation  of  German  silver.  As  Dr.  Young  mentioned  softening  of  the 
enamel  under  the  gold  arch,  we  may  contrast  that  with  the  effect  of 
wearing  the  German  silver  arches  for  longer  periods,  with  no  softening 
of  the  enamel.  Perhaps  the  copper  salts  have  some  bactericidal  intluence 
in  preventing  decay.  Dr.  Harlan  has  recently  called  our  attention  to 
copper  as  a  germicidal  agent. 

In  general  I  believe,  with  proper  prophylactic  precautions,  the 
precious  metals  are  much  preferable.  German  silver  is  objectionable  from 
its  discoloration. 

To  my  mind  iridio-platinum  is  better  than  gold, 

Hdvantages  of  as    gold    will    tarnish    in    many    mouths    when    suf- 

TridlO-Platinum.         ficicntly    alloyed    to    produce    the    requisite    spring. 

Therefore,  I  prefer  the  iridio-platinum,  even  for  the 

arches.     If  we  could  get  a  little  greater  percentage  of  iridium  it  might  be 

used  exclusively  for  expansion  arches. 

Another  reason  why  I  have  used  iridio-platinum  almost  exclusively 
for  plain  bands  is  that  it  is  not  necessary  to  be  as  careful  in  soldering. 
Then,  too,  the  German  silver  band  must  be  boiled  in  acid  and  polished; 
the  platinum  band  is  immediately  ready  to  put  on.  Again,  you  can  slip 
it  off  and  replace  it  for  retaining  appliances.  The  German  silver  band 
will  soon  be  corroded  and  weakened  so  as  to  be  unavailable  for  further 
use.  Another  point,  the  German  silver  arch  corrodes  to  such  an  extent  as 
to  form  a  rough  lodging  surface  iov  bacteria,  and  not  only  can  it  not  be 
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kept  clean  and  the  mouth  kept  in  good  condition,  but  it  forms  a  lodg- 
ment and  starting  point  for  decay  upon  the  adjoining  teeth.  So  I  think, 
all  points  considered,  the  precious  metals  are  better,  and  I  prefer  iridio- 
platinum  to  gold. 

Of  course,  it  is  hardly  fair  at  this  time  to  say  that  German  silver 
should  not  be  used,  as  undoubtedly  in  many  mouths  it  keeps  as  good  a 
color  as  gold  or  iridio-platinum,  but  we  can  not  determine  beforehand 
which  mouths  will  affect  the  metal,  so  we  would  better  use  the  precious 
metals.  The  difference  in  expense,  when  we  consider  the  scrap  value  of 
the  appliances,  is  so  little  that  it  ought  not  to  be  considered. 

None  of  us  can  take  credit  for  first  advocating  the  use  of  precious 
metals  for  appliances,  as  I  remember  in  the  last  issue  of  the  International 
Dental  Journal  Dr.  Trueman  showed  a  great  heap  of  orthodontia  ap- 
pliances used  by  Dr.  Farrar,  and  they  were  all  made  of  gold.  Regulating 
appliances  made  of  gold  have  undoubtedly  been  used  for  many  years. 
But  it  is  just  as  well  to  bring  out  their  advantages  so  they  may  be  used 
more  generally. 

I  will  say  a  few  words  with  reference  to  the 
Dr.  OttOkltflUi.  subject,  because  I  have  used  the  precious  metals  in 

the  regulation  of  teeth  more  than  I  have  used  Ger- 
man silver,  and  those  who  may  think  of  giving  up  the  use  of  one  for  the 
other  may  be  interested  in  my  experiences. 

The  arguments  against  German  silver  are,  first,  that  by  corrosion  in 
the  mouth  the  fixture  itself  is  lessened  in  bulk  and  thus  weakened ;  sec- 
ond, discoloration  of  the  teeth ;  and,  third,  the  fixture  itself  may  become 
discolored. 

The  first  accusation  against  the  German  silver  is  the  principle  count, 
I  think,  because  similar  dissolution  does  not  occur  with  the  noble  metals. 
So  I  will  pass  that.  I  think  the  stripping  of  the  threads  on  gold  ap- 
pliances can  be  overcome  by  having  the  threads  cut  deeper.  In  fixtures 
that  I  learned  from  Dr.  Kingsley  to  make  from  cleft  palate  cases,  we 
depend  on  threaded  wire  and  nut  to  hold  the  rubber  to  the  metallic 
part,  and  we  never  had  any  trouble  with  either  the  thread  on  the  wire 
(iridio-platinum)  or  the  thread  of  the  nut,  which  is  made  of  clasp  metal. 
It  may  be  a  good  idea  to  make  the  screw  of  the  clamp  band  of  iridio- 
platinum  and  the  nut  of  clasp  gold. 

Now  about  discoloration  of  the  metals.     There 

Discoloration  ^^  "°  doubt  that  you  do  get  a  good  deal  of  discolora- 

Of  nictals  in  the         tion  in  German  silver  appliances  from  corrosion  of 

IDOUtb.  the  metal,  and  you  get  the  same,  to  a  proportional 

extent,  in  gold  that  has  an  alloy  in  it ;  but  there  is 

another  reason  for  the  discoloration — it  is  a  deposition  from  the  mouth 
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itself.  In  some  mouths  you  can  not  keep  German  silver  clean,  and  the 
peculiar,  dark,  metal-like  stains  can  not  be  removed  from  the  teeth  with- 
out the  assistance  of  puniioc  stone.  Yet,  last  year  I  used  the  Angle 
appliances,  gold  plated,  in  the  mouth  of  one  little  girl  whom  I  only  saw 
once  a  week,  and  not  even  the  gold  plating  was  removed.  The  appliances 
were  clean,  bright  and  beautiful  during  the  entire  period.  In  another 
case,  where  I  used  gold  appliances  and  saw  the  patient  twice  a  week, 
I  cleansed  once  a  week  for  the  removal  of  stains.  There  was  a  deposit 
on  the  appliances  from  the  mouth  itself. 

I  do  not  want  it  to  go  out  that  there  was  any 
Tnflucncc  of  Contact  real  relation  in  Dr.  Young's  case,  between  the  erosion 
and  the  use  of  the  gold  arch.  I  do  not  believe  there 
would  have  been  any  less  erosion  if  German  silver  had  been  used.  It 
was  the  result  of  the  metallic  arch  not  being  removed  for  four  months. 
It  might  have  been  stained  besides  if  there  had  been  present  a  metallic 
oxid,  as  from  the  German  silver. 

It  is  an  old  accusation  against  prosthetic  dentistry  that  clasps  ruin 
teeth.  Bonwill  pointed  out  many  years  ago  that  you  could  get  as  good 
use  out  of  the  clasp  if  it  touched  the  tooth  in  three  places  as  if  it  touched 
it  all  round,  and  claimed  less  chance  for  caries.  The  less  points  of  con- 
tact you  have  in  the  appliances  the  better ;  a  tooth  which  has  been  rotated 
needs  to  be  held  at  only  one  point  to  retain  it.  Many  apparently  ill- 
fitting  retention  devices  would  be  better  for  the  teeth  if  scientifically 
applied  so  that  the  contact  is  at  the  point  where  needed  and  not  through- 
out the  entire  structure. 

There  is  more  in  this  problem  of  the  deleterious  effect  than  the  mere 
physical  composition  of  the  appliances.  I  think  the  one  fact  that  the 
noble  metals  are  apparently  cleaner  in  many  mouths,  and  therefore  look 
better  (because  the  discoloration  is  largely  due  to  the  oxidation),  makes 
them  preferable,  but  the  principal  point  I  believe  is  that  they  are  stronger. 

I  have  been  looking  for  something  better  than 

Dr.  Hbcll.  German    silver    for    bands    in    the    mouth,    and    a 

few  months  age  I  began  using  aluminum  bronze  for 

molar  bands,  and  I  find  that  while  it  is  a  heavy  oxidizer  under  heat  and 

has  a  low  melting  point,  yet  when  annealed  it  is  as  soft  as  gold  and 

permits  of  ready  burnishing  and  does  not  corrode  in  the  mouth. 

I  have  used  retaining  appliances  with  the  lingual  arch  attached  to 
the  molar  bands,  one  molar  band  of  German  silver  and  the  other  of 
aluminum  bronze ;  the  latter  would  invariably  come  out  of  the  mouth 
much  cleaner  than  the  German  silver,  which  was  frequently  almost  per- 
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forated.  This  aluminum  bronze  will  take  a  gold  plate  and  keep  it.  What 
value  it  would  have  for  Magill  bands  I  do  not  know.  I  use  it  8-1000  inch 
for  molar  bands,  and  have  rolled  some  down  to  7-2000  or  4-1000  for 
Magill  bands,  and  am  just  commencing  to  test  it  now.  This  material  is 
ten  per  cent,  aluminum.    For  soldering,  14  k.  gold  solder  is  used. 

I  would  like  to  agree  with  Dr.   Pullen  in  his 
Dr.  OttOlengUi.  suggestion   that   iridio-platinum   appliances   may   be 

soldered  with  pure  gold.  That  is  something  that 
Kingsley  always  did.  Pure  gold  is  stronger  than  solder,  because  it  lacks 
brittleness.  In  its  ductility  you  have  added  strength.  The  nearer  you 
get  to  the  melting  point  of  the  metal  you  are  trying  to  solder  the  more 
thoroughly  the  solder  will  become  incorporated  with  its  surface. 

I  agree  with  Dr.  Ottolengui  as  to  the  point  he 

Dr.  CastO.  just    made    against    the    uniting    of    iridio-platinum 

with  a  low  karat  solder.  I  have  had  some  trouble 
with  the  bands  parting  at  the  union  when  a  low  karat  solder  had  been 
used,  that  is  an  18  k.  solder. 

I  enjoyed  Dr.  Pullen's  address  very  much  indeed,  and  wish  to 
commend  him  for  the  beautiful  manner  of  his  introduction,  as  well  as 
for  bringing  the  subject  of  gold  and  platinum  appliances  before  the 
society  at  this  time.  He  informed  me  several  months  ago  of  his  intention 
and  I  expected  that  he  would  be  a  little  more  radical  than  he  has  been. 
The  subject  was  presented  conservatively  and  scientifically.  We  always 
get  something  good  from  Pullen. 

Regarding  the  qualities  of  the  metals,  it  seems  almost  ridiculous  to 
compare  the  qualities  of  German  silver  to  those  of  the  noble  metals,  the 
latter  being  far  superior  in  every  way. 

I  am  inclined  to  believe  that  German  silver  has  been  used  to  a 
great  extent  because  of  its  being  less  expensive  than  the  noble  metal. 

The  use  of  German  silver  for  plain  bands  has  been  more  expensive 
in  my  hands  than  the  use  of  iridio-platinum.  The  German  silver  is 
more  difficult  to  manipulate.  It  is  much  easier  for  me  to  fit  and  solder 
an  iridio-platinum  band  than  it  is  to  fit  and  solder  a  German  silver  band. 

After  soldering  an  iridio-platinum  band,  it  is  practically  finished, 
as  it  needs  no  polishing  except  where  the  band  has  been  cut  from  the 
ribbon.  It  requires  considerable  time  to  clean  and  polish  a  German 
silver  band  after  it  has  been  soldered.  The  saving  in  time  alone  renders 
the  use  of  iridio-platinum  less  expensive  than  the  German  silver. 

Another  important  consideration  in  the  use  of  iridio-platinum  is 
the  soldering  of  lugs  or  hooks  upon  the  bands.  If  the  jomt  has  been 
soldered  with  pure  gold,  lugs  and  hooks  may  be  attached  with  impunity 
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SO  far  as  unsoldering  the  joint  is  concerned.  With  German  silver  it  is 
quite  different ;  unless  great  care  is  taken  when  lugs  or  hooks  are 
soldered  to  German  silver  bands,  the  joint  will  open  or  the  material 
will  burn.  There  is  special  danger  of  this  occurring  when  the  hook  is 
soldered  on  the  labial  surface  over  the  joint  for  the  use  of  intermaxil- 
lary ligatures. 

About  four  years  ago  Dr.  Lourie  called  my  attention  to  the  use 
of  iridio-platinum  for  plain  bands,  since  which  time  I  have  almost 
invariably  used  it.  For  retention,  I  use  iridio-platinum  and  clasp  wire. 
I  do  not  know  the  exact  percentage  of  iridium  in  the  iridio-platinum 
band  material.  The  manufacturers  claim  about  ten  per  cent,  iridium. 
I  have  found  considerable  difference  in  the  working  of  the  material 
from  the  dift'erent  manufacturers. 

The  action  of  the  fluids  of  the  mouth  upon  the  iridio-platinum 
versus  German  silver  has  been  thoroughly  discussed. 

I  would  like  to  ask  Dr.  Pullen  what  grade  of 

Dr.  HcmplC.  hard  solder  he  uses  in  soldering  attachments  to  the 

platinum  and  gold  expansion  arch  without  aft'ecting 

the  temper  or  elasticity  of  the  arch.     My  experience  has  been  that  in 

using  hard  solder  on  the  platinum  and  gold  expansion  arch  you  anneal 

the  arch  to  varying  degrees,  depending  on  the  grade  of  solder  you  use. 

In    regard    to    German    silver    or    nickel    silver 

German  Silver  appliances,   compared    with   the  appliances   made   of 

a  Preuentipe  of         the  noble  metals,  German  silver  has  been  getting  a 

Caries.  black   eye  here  this  morning.      I   believe  there   is  a 

soul   of  good   in   all   things   evil,   and   whatever   the 

chemical  action  or  causes  may  be,  there  is  less  tendency   for  teeth  to 

decay  when  in  contact  with  German  silver  or  nickel  silver  than  there  is 

when  those   teeth   are  in   contact  with  the  noble   metals.     A   few  years 

ago  the  great  majority  of  clamp  bands  that  were  used  on  the  teeth  by 

many   orthodontists,   were  simply   clamped  on   the   teeth   and    left   there 

for   months   without   the   precaution   of   using  cement,   and    little   or   no 

disintegration    of   the    enamel    resulted.      Unfortunately    this    is    not   the 

case  if  gold  appliances  are  used  in  the  same  manner. 

I  have  seen  the  disintegration  of  the  enamel  under  gold  and  platinum 
expansion  arches,  and  have  never  seen  disintegration  under  the  Gorman 
silver  expansion  arches.  In  using  the  noble  metals  for  regulating  appli- 
ances, I  feci  the  necessity  of  removing  the  arcli  more  frequently  for 
cleansing,  than  if  that  arch  were  made  of  German  silver.  The  cause 
of  this  dift'erence  we  do  not  know.  What  the  chemical  actions  in  the 
mouth  mav  be,  or  what  the  electrical  condition  may  be.  we  do  not  know  ; 
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but  the  fact  remains  that  in  hundreds  of  cases  where  German  silver 
bands  have  been  clamped  to  the  teeth,  there  has  been  no  decay.  I  have 
one  case  in  which  I  used  a  gold  clamp  band  and  left  it  for  a  comparatively 
short  time,  and  there  was  disintegration  of  the  enamel.  There  are 
several  men  present  who  can  verify  my  statement  with  reference  to  the 
freedom  from  decay  under  German  silver  bands. 

I  use  the  gold  appliances.  1  believe  they  have  more  desirable  proper- 
ties than  the  German  silver,  but  1  feel  the  necessity  of  watching  the 
teeth  more  closely  with  gold  appliances  in  the  mouth  than  I  do  with  Ger- 
man silver  in  use. 

Speaking  of  erosion  occurring  under  appliances. 

Df.  Hbcll.  I  would  ask  if  you  have  ever  found  any  trouble  when 

a  spur  was  thrown  over  on  the  enamel  of  a  tooth? 
I  would  suggest  that  you  make  all  spurs  knife-edged  or  pointed.  When 
you  lap  the  spur  over,  make  the  contact  point  as  sharp  as  possible,  or 
bring  it  over  as  a  point ;  it  can  then  be  cleansed  by  the  patient.  Under 
such  treatment  you  will  have  no  erosion  under  either  base  or  precious 
metal.    The  contact  with  the  enamel  is  reduced  to  the  minimum. 

There  is  no  question  whatever  as  to  the  value 

Dr.  Barnes.  of  gold  and  platinum  appliances  from  an  anesthetic 

standpoint.  There  is  a  question,  however,  whether 
it  is  the  most  advantageous  thing  from  the  utilitarian  standpoint.  I 
have  had  experience  for  ten  years  in  making  appliances :  I  think  to-day 
that  clasp  metal  and  German  silver  stand  at  the  head.  For  some  purposes 
I  prefer  clasp  metal ;  for  others  German  silver.  I  wish  to  corrobate 
the  remarks  of  Dr.  Kemple.  I  think  there  is  less  decay  under  German 
silver;  it  contains  copper,  which  is  known  to  be  germicidal  to  some 
extent.  There  is  too  great  a  tendency  to  blame  the  metal  or  the  apparatus 
for  causing  decay,  or  predisposing  to  decay.  The  real  trouble  is  fluid, 
or  the  detritis  within  the  fluids,  caught  under  the  apparatus,  which 
ferments.  We  should  remove  appliances  more  frequently,  as  Dr.  Kemple 
has  advised,  whether  they  seem  to  need  it  or  not.  The  danger  of  the 
platinum  appliance  is,  it  may  keep  its  color  very  well  and  yet  may  be 
covered  over  with  food  products. 

I  have  had  the  experience  of  decay  occurring  under  the  iridio-plat- 
inum  more  rapidly  than  under  the  German  silver  appliances.  Indeed  I  do 
not  recall  any  caries  occurring  under  German  silver  appliances.  I  rather 
think  there  is  an  electrolytic  action  where  the  platinum  has  gold  attach- 
rrients  soldered  to  it.  There  is  also  danger  from  the  German  silver 
appliances,  when  they  are  gold  plated.  The  deleterious  effects  are  absent 
when  the  German  silver  is  simply  polished,  without  plating. 


I  prefer  iridio-platiniim  bands  for  the  incisor  and  cuspid  teeth  for 
esthetic  reasons.  For  the  bicuspids  and  molars,  I  prefer  German 
silver.  You  will  get  better  service  out  of  German  silver  or  platinoid 
for  molar  bands,  etc.  The  point  has  been  made  that  German  silver  appli- 
ances will  get  very  dark  in  some  mouths,  and  will  not  discolor  in  others. 
I  have  found  in  children  from  ten  to  fourteen  years  of  age,  that  dis- 
coloration is  most  extensive:  this  is  the  period  of  the  change  of  life  with 
boy  and  girl.  The  fluids  of  the  mouth  are  very  obnoxious  at  this  time, 
therefore,  particular  pains  should  be  taken  in  cleansing. 

The  suggestion  of  Dr.  Abell  as  to  using  the  spur  as  a  point,  is  a 
good  one.    I  have  followed  this  plan  for  a  long  time  satisfactorily. 

It  was  not  my  intention  to  discuss  this  paper, 
Dr.  Y).  1\.  Baker.        but  Dr.  Pullen  has  made  the  subject  so  interesting  it 
is  more  than  I  can  resist. 

My  experience  has  been  that  gold  regulating  appliances  tarnish  quite 
as  much  as  German  silver,  and  the  arch  wire,  unless  you  use  platinized 
gold,  is  not  as  efficient  as  German  silver.  When  you  come  to  the  anchor 
bands  that  is  another  question.  If  these  were  made  of  gold  I  think  it 
would  be  an  improvement.  I  also  think  that  the  combination  of  gold 
anchor  bands  and  German  silver  arch  wire  would  make  an  appliance 
pretty  nearly  ideal.  My  experience  has  been  that  the  German  silver 
anchor  bands  is  that  portion  which  oxidizes  the  most,  but  my  idea  is 
that  this  oxidization  is  beneficial  rather  than  deleterious  to  the  teeth. 
I  cannot  recall  a  case  in  which  I  ever  had  a  tooth  decay  under  a  German 
silver  band. 

I  would  say  that  in  that  retainer  of  mine  which  Dr.  Pullen  is  passing 
around,  the  cuspid  and  molar  bands  are  made  of  20  k.  gold  and  the 
wire  platinized  gold. 

I  have  been  using  gold  appliance.-^  exclusively 
Dr.  C.  Jl.  Rawlcy.  for  about  eight  months,  and  while  I  am  enthusiastic 
over  the  final  outcome  of  their  use,  I  am  not  alto- 
gether satisfied  with  the  materials.  I  have  been  using  arches  made  by 
Mr.  Aderer  of  New  York.  So  far  as  efficiency  is  concerned.  I  believe 
they  are  much  better  than  the  German  silver  arch.  They  have  greater 
resiliency,  will  hold  their  expansion  longer,  and  I  believe  we  may  do  as 
much  work  with  the  17  gauge  gold  as  with  the  16  gauge  German  silver 
arch.  They  keep  cleaner  in  the  mouth,  also.  I  do  not  think  these  arches 
made  by  Mr.  Aderer  are  really  clasp  metal.  I  think  they  are  nearly  a 
14  k.  gold. 

Dr.  Voting.  It  is  a  little  higher  karat  than  that. 
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It  is  not  what  we  have  understood  as  clasp  gold 

Dr.  1)(iwley.  The  metal  is  rather  brittle,  but  from  the  point  of 

efficiency  there  is  little  to  be  desired. 

Dr.  OttOknaui.  How  high  a  grade  of  solder  can  you  use? 

When  you  get  above  an  i8  k.  solder  you  are 
Dr.  Rawlcy.  i  .^  •  .. 

approachmg  a  dangerous  pomt 

Dr.  OttOlcngui.  That  is  not  a  clasp  gold. 

No,  it  really  is  not.     Clasp  gold  is  pure  gold, 

Dr.  fimky.  and  a  small  per  cent,  of  platinum,  and  will  take  22  k. 

solder. 

^     „  I  do  not  believe  there  is  one  piece  of  clasp  metal 

Dr.  young.  ,,  1   ^       j    •    ^u  ^ 

on  the  market  made  m  that  way. 

Our  metallurgists  define  clasp  gold  as  a  com- 

Dr.  I)(iwlcy.  pound  of  pure  gold  and  platinum.     Whether  that 

gives  the  greatest  amount  of  elasticity,  I  do  not 
know. 

In  regard  to  discoloration,  these  arches,  of  whatever  karat  they  are, 
discolor  in  some  mouths.  That  is  obviated  by  gold  plating.  When  gold 
plated,  they  keep  clean  and  bright. 

As  to  a  metal  for  clamp  bands,  I  have  been  using  clasp  gold,  and  am 
not  altogether  pleased  with  it.  I  believe  I  have  more  of  the  bands  break 
than  when  made  of  German  silver.  That  is  partly  due  to  the  fact  that 
the  screws  I  had  were  not  satisfactory.  They  were  of  low  karat,  of  same 
quality  of  gold  as  the  arches,  and  would  not  take  high  enough  karat  of 
solder.  Three  or  four  years  ago  I  was  looking  up  the  question  of 
materials  for  plain  bands.  I  thought  I  had  a  good  one ;  it  was  composed 
of  platinum,  silver  and  gold,  called  platinum  alloy.  I  commenced  to  use 
it  for  the  plain  bands.  It  seemed  strong,  but  would  break.  I  had  a 
friend  in  the  physical  laboratory  of  the  Ohio  State  University,  who 
offered  to  test  a  number  of  metals  for  me.  We  took  strips  of  iridio- 
platinum  and  clasp  gold  (S.S.W.)  and  German  silver,  as  well  as  the 
platinum  alloy,  of  same  dimensions. 

He  modified  a  machine  he  had  there  that  would  grasp  the  ends  of 
a  piece  of  metal  and  pull  it  until  it  would  break.  It  registered  the  point 
at  which  it  broke,  and  the  stretch  as  well.  Now  it  surprised  me  to  find 
the  platinum  alloy,  which  broke  oftenest  in  the  mouth,  was  far  stronger 
than  the  German  silver ;  nearly  twice  as  strong,  but  the  German  silver, 
before  it  broke,  would  stretch  three  times  as  much  as  the  other  metal. 
The  other  metal  would  not  stretch  a  bit ;  it  was  brittle.  Iridio-platinum 
was  very  strong,  and  had  a  good  deal  of  the  stretching  quality.  Clasp  metal 
had  not  nearly  as  much  stretch  as  German  silver,  and  was  not  so  strong 
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as  iriclio-plalinum.  There  is  a  point.  Is  not  that  quality  of  stretching  a 
very  desirable  quality  in  a  regulating  appliance  ?  I  believe  it  is,  but  only 
up  to  a  certain  point. 

I  do  not  believe,  from  the  experience  I  have  had,  that  coin  gold  is 
a  tough  metal,  and  1  do  not  like  it  very  well.  We  have  not  found  just 
the  right  metal  yet,  1  think,  with  which  to  make  the  ideal  regulating 
appliance.  We  must  also  find  a  place  to  have  these  appliances  made,  and 
have  them  well  made.  German  silver,  I  believe,  has  very  desirable 
qualities,  but  they  are  not  so  great  as  to  overcome  the  bad  qualities  of 
disintegration  and  discoloration. 

I  have  been  much  pleased  with  the  discussion,  so 

Dr.  Pulkn.  far  as  it  has  gone,  and  will  be  pleased  to  hear  more 

from  the  members  of  the  Society  regarding  this  sub- 
ject as  their  experience  in  practice  with  the  all-gold  appliance  increases.  I 
do  not  claim  to  have  completely  thrashed  out  the  subject,  but  I  know  we 
are  on  the  right  track,  and  that  this  is  the  main  thing. 

I  shall  be  brief  and  concise  in  closing,  because  so  many  of  the  points 
I  intend  to  use  have  been  spoken  of  by  members  of  the  society  in  their 
individual  discussions. 

I  thought  of  one  thing  while  Dr.  Young  was  discussing  the  subject; 
that  is  the  credit  which  should  be  given  for  some  of  these  things,  and  I 
neglected  to  mention  in  my  address  that  to  Dr.  Young  belonged  credit 
for  the  use  of  the  smaller  gauge  arches  in  our  work.  It  is  a  matter  of 
history. 

To  Dr.  Lourie  belongs  the  credit  for  the  first  use  of  the  iridio-plat- 
inum  for  plain  bands.  If  there  is  any  question  regarding  the  matter.  I 
want  someone  to  make  a  statement  to  that  effect.  If  these  things  are 
made  a  matter  of  record  at  the  proper  time,  they  do  not  become  question- 
able later  on. 

The  experience  of  those  of  us  who  have  been  working  with  the 
noble  metals  has,  of  course,  been  varied.  I  do  not  think  it  has  been 
extensive  enough,  so  that  we  can  form  absolute  conclusions  as  to  which 
of  the  noble  metals  are  the  very  best  to  use  in  the  different  positions 
in  the  mouth.  They  would  require  different  degrees  in  temper,  elasticity, 
hardness  and  softness,  etc.,  but  we  have  arrived  very  near  it. 

In  speaking  of  the  cases  in  which  marked  deleterious  action  on  the 
enamel  had  taken  place  on  teeth  where  gold  had  been  used  for  the  appli- 
ances, I  will  say  that  in  my  experience  I  have  never  had  a  case  of  that 
kind.  I  am  sure  it  does  not  apply  in  any  extensive  way.  It  is  due  to 
the  conditions  in  the  mouth,  whereby  there  would  be  the  same  deleterious 
action  whether  jrold  or  anv  other  metal  were  used. 
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I  did  not  intend  to  claim  to  be  a  pioneer  as  to  the  use  of  gold  for 
regulating  appliances.  We  all  know  it  had  been  used  by  dentists  before 
orthodontia,  as  a  specialty,  existed.  We  must  get  back  to  something 
that  was  good  once  and  is  good  still  and  something  preferable  to  German 
silver,  for  our  appliances. 

I  think  the  points  made  by  Dr.  Ottolengui,  in  regard  to  the  method 
of  manufacture  of  these  parts,  well  taken.  He.  referred  to  the  stripping 
of  the  threads  of  the  gold  screw,  etc.  Sometimes  there  appears  to  be  a 
frictional  quality,  which  may  be  overcome  by  using  an  iridio-platinum 
screw  and  a  gold  nut  on  the  lingual  surface  of  the  molar  clamp  band. 
I  find  platinum  is  absolutely  worthless,  as  it  is  too  soft ;  the  threads  twist 
ofif  with  the  least  bit  of  pressure  on  the  nut.  We  must  get  a  hard  alloy 
of  gold  or  platinum  in  order  to  secure  threads  that  will  stand.  I  think 
one  trouble  in  the  stripping  of  the  threads  has  been  in  the  lack  of  care 
in  their  making. 

Suppose  a  goldsmith  manufacturer  is  just  starting  in  making  these 
all-gold  arches  ;  he  takes  care  of  the  percentages  in  his  alloys,  but  he 
neglects  the  fine  mechanical  parts,  failing  to  get  the  threads  and  nuts 
accurately  made  so  that  they  will  hold.  The  manufacturers  of  German 
silver  regulating  appliances  have  by  experience  overcome  these  troubles 
by  using  perfected  machinery. 

The  point  was  mentioned  as  to  deposits  on  the  arch.  I  have  noticed 
these  many  times.  It  is  often  something  from  the  mouth  that  is  de- 
posited.   I  never  have  had  it  examined. 

I  confess  I  do  not  know  anything  about  aluminum  bronze,  but  will 
be  very  glad  to  know  if  it  has  any  more  valuable  qualities  than  mentioned 
by  Dr.  Abell,  but  it  can  hardly  be  compared  with  the  noble  metals  for 
appliances. 

Dr.  Casto  spoke  of  the  cost  of  German  silver  compared  with  gold, 
and  indicated  his  preference  for  the  gold  and  iridio-platinum  as  an  in- 
vestment. It  is  somewhat  of  a  satisfaction  to  know  that  every  purchase 
of  gold  or  platinum  is  a  cumulative  investment. 

In  regard  to  the  grades  of  solder  used  on  various  parts  of  the  ap- 
pliance, I  have  here  one  of  the  iridio-platinum  molar  clamp  bands,  and 
soldered  to  the  buccal  surface  I  have  a  gold  and  platinum  tube,  and  be- 
tween the  tube  and  band  is  soldered  a  14  gauge  short  piece  of  pure 
platinum.  It  is  designated  as  a  pivotal  tube  anchor  clamp  band,  I  use 
this  apparatus  in  Class  II  and  III  cases  to  tip  up  the  tube  without  un- 
soldering from  the  arch.  That  little  piece  of  platinum  can  be  soldered 
to  the  band  with  pure  gold,  and  you  can  use  a  solder  which  will  flow  at 
lower  degree  of  heat  on  the  other  side  to  attach  the  tube  if  you  wish. 
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Here  is  another  point.  If  3011  were  soldcrinc^  on  the  Hngual  screw, 
if  made  of  iridio-platinum,  there  is  an  advantage  in  using  pure  gold. 
Metallurgists  weld  pieces  of  platinum  together.  The  nearest  we  can 
approach  that  is  by  the  use  of  pure  gold  for  the  purpose.  I  have  not 
used  anything  under  an  18  k.  solder,  grading  down  from  22  k.  for  the 
different  soldered  attachments. 

You  spoke  of  using  hard  solder  in  making  at- 
Dr.  H<niPlC>  tachments  to  the  arches  and  still  retaining  the  full 

elasticity  of  the  arch. 

There   is   a   trick  about  that,  and  perhaps   you 
Dr.  Pullen.  know  it.     If  you  wish  to  use  18  k.  solder  in  attach- 

ing an  iridio-platinum  hook  you  may  do  so,  and  by 
just  polishing  up  the  arch  on  your  lathe  you  can  restore  the  temper. 

But  you  have  affected  the  temper  in  the  whole 
arch. 

You  must  heat  the  whole  piece  up  to  one  glow, 
and  give  the  same  molecular  treatment  to  all  of  it ; 
then  polish  on  the  lathe  and  the  heat  of  the  buff  will 
restore  temper. 

Dr.  Kemple  has  found  one  case  where  the 
enamel  has  been  harmed  under  a  gold  band. 

I  have  only  used  the  gold  band  without  cement 
Dr.  Hcntple.  in  one   case,  and  then   for  a   short  time,  because   I 

was  compelled  to  slip  the  band  on  and  leave  it  for  a 
limited  time  only. 

In  those  cases  mentioned  where  gold  has  been 
Dr.  Pullcn.  deleterious,  they  have  been  so  much  smaller  in  per- 

centage than  similar  cases  of  trouble  occurring  where 
German  silver  was  used,  that  I  do  not  think  they  are  worth  more  than  a 
slight  consideration.  The  thought  has  also  come  to  me  that  we  need 
more  prophylaxis  in  treating  our  cases  under  both  German  silver  and 
gold.  We  do  not  give  them  the  prophylactic  care  they  need.  The  up-to- 
date  dentists  are  much  more  interested  in  prophylactic  treatment  and  care 
of  the  teeth  than  they  were  five  years  ago.  Many  of  my  patients  are 
instructed  to  go  to  their  dentists  for  prophylactic  treatment,  necessitating 
that  I  remove  the  appliances  and  reattach  them,  etc. 

Dr.  l)awlcy.  Do  you  mean  that  you  take  off  cemented  bands  ? 

I  do  not  make  a  practise  of  it,  but  there  are  men 

Dr.  Pullcn.  ^vho  claim   to  be   specialists   in  prophylaxis,   and   I 

have  had  to  explain  to  them  the  bands  were  cemented 

on  and  the  teeth  were  cared  for  in  that  wav. 


Dr.  Hcmple. 


Dr.  Ottolcngui. 


Dr.  Pullen. 
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I  believe  that  in  the  four  points  of  efficiency,  durability,  esthetics  and 
cleanliness,  gold  and  platinum  alloys  excel  and  will  always  excel.  We 
are  getting  at  this  matter  in  a  scientific  way,  and  in  the  next  five  years  I 
think  there  will  be  a  great  many  gold  and  platinum  appliances  used,  and 
I  am  sure  we  will  find  the  perfection  of  materials  in  the  noble  metals  for 
appliance  construction  as  indicated  in  my  address. 


Cements— Cbeir  Use  Tn  Ortboaontia/ 

By  Dr.  W.  V-B.  Ames,  Chicago,  111. 


In  accepting  your  invitation  to  present  the  cement  subject  from  the 
orthodontists'  standpoint,  I  did  so  without  a  belief  that  I  could  furnish 
any  information  specifically  beneficial  in  your  application  of  oxyphos- 
phate  cements,  and  I  find  at  present  that  I  can  only  treat  the  subject  as 
it  would  be  of  interest  to  the  practitioner  in  general,  except  in  so  far  as 
we  need  to  take  cognizance  of  the  fact  that  your  work  with  cements  is 
almost  entirely  confined  to  the  setting  of  bands  fitted  upon  and  around 
the  sound  teeth,  in  which  condition  an  amount  of  expansion  is  permis- 
sible which  would  be  objectionable  in  the  setting  of  crowns  or  inlays. 
For  this  reason  there  will  be  an  attempt  to  make  plain  the  factors 
accounting  for  shrinkage  and  expansion  in  oxyphosphates.  In  addition 
to  doing  this  we  must  necessarily  consider  the  conditions  giving  those 
necessary  qualities,  adhesiveness  and  prompt  setting  in  the  presence 
of  moisture,  without  accompanying  shrinkage. 

Shrinkage  or  expansion  may  occur  in  oxyphos- 
Sbrinkasc  and  phates   of  zinc   which   crystallize  or   set  to  an   im- 

Cxpansion.  pervious  mass,  and  does  not  occur,  or  rather  is  never 

evident,  in  those  in  which   the  setting  results   in  a 
porous  mass.    Of  the  latter  class  more  will  be  said  later. 

Shrinkage  in  an  oxyphosphate  of  zinc  is  the  result  of  water  being 
given  oflf  in  the  setting  process,  because  the  formula  has  contained  water 
in  excess  of  the  amount  necessary  for  proper  crystallization,  so  that  the 
mass,  not  taking  on  porosity,  it  must  take  on  reduced  peripheral  meas- 
urements. 


*  This  paper  and  discussion  will  be  found  as  interesting  and  useful  to  inlay 
workers  as  to  orthodontists. — Editor. 
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Expansion  in  an  oxyphosphate  of  zinc  is  the  result  of  water  being 
taken  up  in  the  setting  process,  because  the  formula  has  not  contained 
sufficient  water  to  furnish  the  water  of  crystallization  for  proper  setting, 
when,  if  water  be  accessible,  it  will  be  taken  into  the  mass  with  the  result 
of  increased  peripheral  measurements.  The  setting  of  an  oxyphosphate 
of  zinc  in  the  presence  of  aqueous  moisture,  with  the  taking  up  of  a 
slight  quantity  of  water,  as  water  of  crystallization,  instead  of  giving 
up  some  of  its  acid  to  the  surrounding  aqueous  moisture,  depends  upon 
the  modification  of  the  acid  by  proper  phosphates. 

The  term  "hydraulic,"  as  ordinarily  applied  to 

"Rydraulic"  cements,    implies   that   the   ingredients   of  a  certain 

Cement  cement  will  harden  even  in  the  presence  of  a  large 

Defined.  excess    of    water.      Since    the    ordinary    industrial 

hydraulic  cement  depends  upon  the  admixture  of 
water  only  for  action  in  hardening,  the  term  as  applied  to  a  dental 
oxyphosphate  of  zinc  is  apt  to  be  misleading.  An  absolute,  accurately 
balanced  formula  would  set  with  neither  shrinkage  nor  expansion  and 
without  taking  up  water  of  crystallization  or  without  giving  ofif  any 
water.  It  happens,  however,  that  with  some  desirable  formulae,  this 
exact  balance  gives  too  quick  setting,  and  that  a  desirable  setting 
quality  may  be  secured  by  depriving  the  formula  of  a  slight  proportion 
of  water,  depending  upon  the  ability  of  the  hardening  mass  to  take  up 
water  in  the  proper  quantity  for  its  water  of  crystallization,  without 
having  the  balance  disturbed  at  the  surface  in  so  doing.  It  can  be  rea- 
sonably supposed  that  there  is  an  adjustment  of  the  residual  water 
within,  to  accommodate  the  taking  up  of  some  at  the  surface  exposed. 
It  will  be  seen  that  an  oxyphosphate  of  zinc  needing  some  additional 
water  for  proper  crystallization  need  not  necessarily  be  applied  to  a 
visibly  moist  surface,  but  that  if  the  slight  quantity  of  water  needed 
were  present,  it  would  be  taken  care  of.  Since,  however,  the  giving  in 
this  way  of  just  the  proportion  of  water  needed  would  be  a  risky  under- 
taking, and  since  water  given  at  the  ultimate  exposed  surface  or  sur- 
faces answers  the  requirements,  it  is  more  advisable  to  have  the  tooth 
only  normally  moist,  /.  c,  not  desiccated,  and  to  depend  upon  the  taking 
up  of  water  from  without  for  proper  crystallization. 

This  hydraulic  property  can  be  embodied  only  in  such  formuK-e  as 
tend  to  give  rather  quick  setting,  as  otherwise  there  will  be  a  drawing 
away  of  the  acid  upon  subjection  to  moisture,  thereby  disturbing  the 
proportions  of  the  formula,  with  the  result  of  a  weakened  and  porous 
mass  to  the  depth  of  the  disturbance.  A  formula  can  contain  residual 
water  to  the  extent  of  giving  ofif  some  in  the  crystallizing  process  which 
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will  result  always  in  a  shrinkage,  whereas  one  being  short  of  water  of 
crystallization  will  take  up  the  proper  quota,  if  available,  with  a  resulting 
expansion. 

Some  cements,  conspicuously  oxyphosphate  of  copper,  which  can 
not  be  depended  upon  to  behave  properly  in  the  presence  of  moisture, 
can  be  caused  to  harden  so  promptly  by  slight  elevation  of  temperature 
that  they  are  practically  hydraulic,  for  the  reason  that  they  so  quickly 
pass  the  stage  of  setting  in  which  they  are  damaged  by  moisture. 

Adhesion    of    oxyphosphates    to     surfaces    of 

JIdbCSion  of  enamel,   dentin,   cementum   or   metal,   depends  upon 

Cement.  the  density  and  strength  of  the  granulated  surface 

of  the  cement ;  upon  the  form  of  granule  agglomer- 
ated to  compose  the  surface ;  the  condition  of  the  surfaces  presented  for 
cementation,  and  absence  of  shrinkage.  In  other  words,  the  strength 
of  adhesion  will  be  in  proportion  to  the  strength  of  favorably  shaped 
granules  composing  the  cement  surface,  and  the  irregularity  or  porosity 
presented  upon  the  surfaces  to  be  cemented,  this  being  in  contradis- 
tinction to  the  adhesion  of  a  gum  mastic  to  a  smoother  surface.  As  the 
cements  used  are  essentially  oxyphosphates  of  zinc,  we  will  treat  them 
as  if  they  were  that,  pure  and  simple,  and  speak  of  the  powder  as  oxid 
of  zinc.  The  strength  and  density  of  a  cement  will  depend  then  upon 
the  powder  being  a  zinc  oxid  sufficiently  basic  to  give  dense  vitreous 
granules,  which,  when  agglomerated  by  proper  basic  phosphates,  will 
furnish  a  mass  of  greatest  strength,  and  if  these  dense  granules  happen 
to  have  forms  best  calculated  to  knit  into  the  minutest  inequalities  of 
the  surfaces  presented  for  cementation,  then  the  maximum  adhesion  is 
obtained.  In  connection  with  form  of  granule,  it  can  be  said  that  ordi- 
nary zinc  oxid  as  obtained  by  sublimation  of  metallic  zinc,  i.  e.,  so-called 
zinc  white  or  flowers  of  zinc,  is  an  amorphous  substance.  The  oxid 
obtained  by  precipitation  of  a  zinc  salt  by  an  alkaline  medium  is  prac- 
tically the  same,  and  while  the  specific  gravity  of  these  may  be  changed 
by  calcination,  a  true  crystal  is  not  obtained,  and  upon  reduction  to  a 
fine  powder  there  is  a  return  to  an  amorphous  condition.  Oxid  of  zinc 
in  the  basic  state  as  obtained  by  ignition  of  a  salt  of  zinc,  may  be  granu- 
lar or  crystalline,  according  to  conditions,  and  if  properly  crystalline, 
will  help  constitute  a  cement  giving  the  maximum  of  adhesion,  for  the 
reason  that  needle-like  extensions  of  crystals  really  knit  into  the  minute 
inequalities  or  pores  of  the  surface  presented  for  cementation. 

We  have  spoken  of  the  agglomeration  of  the  granules  and  crystals 
by  a  basic  phosphate.  To  help  our  understanding,  we  will  define  an 
oxyphosphate  of  zinc  as  a  mass  in  which  zinc  oxid  granules  are  held 
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together  or  agglomerated  by  basic  phosphate  of  zine.  This  basic  phos- 
phate of  zinc  is  formed  after  presenting  an  excess  of  basic  zinc  oxid  to 
phosphoric  acid  or  an  acid  solution  of  the  phosphate  of  one  or  more 
of  the  metals.  I  mention  this  because  the  nature  of  the  resulting 
agglomerating  basic  phosphate  depends  markedly  on  the  particular 
metallic  phosphate  used  in  the  modification  of  the  phosphoric  acid.  The 
phosphates  of  the  alkaline  metals,  for  instance,  used  as  modifiers,  will 
give  porous  friable  agglomeration  media,  while  the  phosphates  of  some 
of  the  non-alkaline  metals  and  rare  earths  will  give  dense,  glassy,  vitre- 
ous, agglomerating  media,  all  of  which  points  bear  upon  the  fact  that 
there  is  a  large  possible  range  of  quality  in  these  materials,  and  that 
oxyphosphates  are  not  necessarily  very  similar,  and  as  some  suppose, 
merely  solution  of  glacial  phosphoric  acid  for  the  liquid  and  zinc  oxid 
for  the  powder. 

The    mixing    of   an    oxyphosphate   of    zinc    for 
methods  Of  the  setting  of  appliances  upon  teeth  for  your  pur- 

mixing  poses,  is  an  art  not  acquired  without  some  careful 

Cement,  attention  to  details.     To  have  a  desirable  plasticity 

at  a  proper  consistency  and  satisfactory  setting, 
requires  a  definite  procedure,  along  with  a  consideration  of  thermal 
and  hygrometric  conditions  of  the  atmosphere  and  the  temperature  *of 
the  slab  upon  which  the  mix  is  made.  I  wish  at  least  to  call  attention 
to  the  fact  that  with  a  given  combination  of  acid  solution  and  powder, 
and  given  humidity,  and  temperature  of  air  and  slab,  there  is  the  pos- 
sibility of  a  very  quick  setting  with  granulation,  or  a  mass  which  will 
never  set,  after  having  made  a  mix  of  a  given  consistency,  all  this  de- 
pending on  the  too  rapid  or  too  gradual  addition  of  powder,  or  too  little 
or  too  much  spatulation. 


Discussion. 

I  hardly  know  what  to  say  in  opening  this  dis- 
Dr.  Kemple.  cussion,  because  to  go  into  the  discussion  of  cements 

from  the  standpoint  of  the  chemist  would  be  en- 
tirely out  of  the  question  with  me.  We  only  know  what  we  want,  and 
what  properties  we  require  in  a  cement,  and  we  leave  that  to  Dr.  Ames 
and  some  of  his  co-workers  to  produce.  Whether  the  cement  shall  have 
an  excess  of  water,  or  be  a  finely  balanced  cement,  or  have  a  deficiency 
of  water,  we  must  leave  to  Dr.  Ames.  1  believe,  however,  in  the  cements 
I  have  had  experience  with,  that  the  manipulation  has  more  to  do  with 
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producing  just  the  qualities  needed  than  has  the  exact  chemical  composi- 
tion of  those  cements. 

I   came   over  here   with   the   somewhat   selfish 

Dr.  Ulard.  motive  to  pick   up   something   rather  than  to  give 

something;  but  it  affords  me  pleasure  to  say  a  few 

things  on  the  subject  which  Dr.  Ames  has  so  generously  given  to  the 

profession  as  soon  as  he  has  worked  it  out. 

There  are  one  or  two  things  which,  while  they  may  not  appear  just 
the  kind  of  discussion  he  would  like,  I  would  like  to  thrash  out  with 
him.  I  appreciate  quite  fully  that  the  demands  made  upon  a  manufac- 
turer to-day  are  about  as  varied  as  are  the  individuals :  that  one  asks  for 
a  rapid  cement;  one  asks  for  the  opposite;  one  asks  for  an  hydraulic 
cement,  while  others  care  little  about  it ;  and  so  on  through  all  the  quali- 
ties desirable  in  such  a  filling  material. 

However,    I    cannot    understand    how    anyone 
J1dbC$ion.  who  has  met  these  demands  as  successfully  as  Dr. 

Ames  has  can  fail  to  appreciate  that  with 
the  advent  of  the  porcelain  and  gold  inlays,  and  orthodontia,  adhesive- 
ness is  the  quality  of  most  importance,  and  that  if  the  maximum  adhe- 
sLveness  is  obtained  between  any  two  substances  the  surfaces  of  the  sub- 
stances must  be  prepared  for  the  purpose.  I  do  not  believe  the  maxi- 
mum adhesiveness  has  been  developed  in  the  cements  we  are  supplied 
with  now.  But,  granting  that  it  has,  can  we  expect  a  surface  that  has 
not  been  prepared  to  receive  this  complex  substance  that  he  has  told  you 
is  affected  by  the  humidity  of  the  air,  the  temperature,  the  roughness  of 
the  slab,  the  mixing,  etc.,  to  permit  of  much  adhesion  ? 

He  has  made  the  statement  several  times  that  desiccation  was  not 
necessary,  and  as  a  result  there  is  a  general  misunderstanding  in  this 
vicinity.  He  has  made  the  statement  that  substances  which  take  up 
air,  or  cause  a  rapid  evaporation  of  moisture  on  the  surface  of  a  cavity, 
should  not  be  used,  because  the  cement  would  take  care  of  it  through 
its  hydraulic  property.  I  have  tried  both  in  my  practice  and  with  my 
dynamometer  to  verify  these  statements,  and  have,  without  exception, 
found  that  greater  adhesion  is  obtained  by  first  cleaning  the  surface  with 
something  that  would  remove  grease — sodium  carbonate  or  chloroform 
being  quite  effective — and  afterward  wiping  the  surface  with  alcohol. 
If  the  temperature  of  the  room  is  comparatively  low,  a  few  blasts  of 
warm  air  will  aid  materially  in  preparing  the  surface  upon  which  the 
cement  is  applied. 

I  have  not  been  able  to  get  as  great  adhesiveness  from  rapid-setting 
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cements  as  from  some  of  the  slower  ones,  but  in  no  case  have  I  found 
that  great  adhesiveness  could  be  obtained  without  about  as  much  care 
in  preparing  the  surface  as  he  says  is  necessary  in  mixing  the  cement. 
None  can  doubt  the  effect  of  moisture  upon  cements  made  up  from  some 
one  of  the  phosphoric  acids  after  once  working  with  them  under  the 
proper  conditions  to  determine  it,  neither  do  I  think  one  can  doubt  the 
effect  of  moisture  and  foreign  materials  in  other  forms  upon  the  adher- 
ing of  an  oxyphosphate  to  tooth  structure. 

I   made   the   statement   that  I    did  not   feel   like 
Dr.  Jlmes.  goi"§'  into  the  manipulation  of  cements  to  any  ex- 

tent, for  I  did  not  feel  like  assuming  that  this  was 
called  for,  and  yet  it  might  have  been  advantageous  to  discuss  it  to  a 
greater  extent.    When  I  start  on  that  I  do  not  know  where  to  stop. 

Dr.  Kemple  says  the  question  of  how  much  water  the  manufacturer 
should  have  in  the  cement  formula,  whether  enough  to  cause  expansion, 
or  have  an  absolute  balance,  or  so  much  that  some  of  it  would  be  given 
up  and  thus  give  you  a  shrinkage,  etc.,  does  not  concern  you.  But  it 
should  concern  you  to  the  extent  of  making  tests  by  which  you  can  see 
whether  a  cement  worked  according  to  the  instructions  of  the  manu- 
facturer will  give  you  a  shrinkage,  an  expansion,  or  a  zero  result,  or 
whether  by  certain  methods  of  procedure  which  may  be  advocated  as 
giving  you  dift'erent  results,  you  might  get  the  difference  between  a 
shrinkage  and  zero,  or  possibly  an  expansion. 

1  am  afraid  you  misunderstood  me.     I  did  not 
Dr.  Hcmple.  mean  to  say  it  did  not  concern  the  orthodontist  in 

using  the  cement.  I  said  the  orthodontist  could 
only  say  what  properties  are  most  desirable  in  a  cement,  and  then  leave 
it  to  the  manufacturer  to  produce.  Whether  those  properties  would  be 
given  bv  an  excess  of  water,  or  by  an  evenly  balanced  cement,  we  leave 
to  the  manufacturers. 

There  is  such  a  wide  possible  range  of  formula 
Dr.  BmiS.  that  to  satisfy  yourself  you  should  make  tests  of  a 

cement  to  see  whether  you  get  the  results  desired, 
and  whether  (as  I  call  particular  attention  to  in  instructions  as  to 
manipulation  of  cements)  by  rapidly  adding  the  powder,  with  little 
spatulation,  vou  get  quick  setting,  and  possibly  a  shrinkage;  or  by  more 
gradual  additions  of  the  powder  and  more  spatulation  you  get  proper 
working  qualities,  and  probably  a  slight  expansion.  By  making  a  large 
number  of  small  additions  of  the  powder  to  the  liquid,  with  a  great  deal 
of  spatulation,  you  probably  get  a  mass  which  will  never  properly  set, 
and  which  gives  a  decided  expansion. 


34 

1  think  I  would  like  to  say  something  that 
Df.  OttOkltgui.  would  make  more  definite  Dr.  Kemple's  thought. 
You  have  given  the  dentist  a  special  cement  for  tem- 
porary teeth — oxyphosphate  of  copper,  and  the  prosthetic  man  a  special 
crown  and  bridge  cement,  and  the  inlay  man  a  technic  cement  for  his 
models.  Now,  we  did  not  invite  you  here  to  tell  us  how  to  make  them, 
but  to  try  to  induce  you  to  give  us  an  orthodontia  cement.  What  are  the 
qualities  we  require  in  such  a  cement?  We  need  it  solely  for  two  pur- 
poses ;  to  hold  bands  on  teeth,  and  to  protect  those  teeth  while  it  is 
holding  those  bands  in  place.  Those  are  the  two  specific  characteristics 
we  want.  Also,  while  a  piece  of  bridge  work  might  need  to  have  two 
abutments  affixed  with  cement,  we  very  often  have,  in  orthodontic  pro- 
cedure, four  bands  connected  together,  and  we  find  it  difficult  to  keep 
all  four  of  those  teeth  dry.  Therefore,  if  we  can  have  a  little  moisture, 
all  the  better.  If  Dr.  Ames  could  put  on  the  market  a  cement  having 
those  characteristics,  we  would  be  very  glad  we  had  invited  him  here. 

I  did  not  feel  called  upon  to  come  to  you,  advo- 
Dr.  Jlmcs.  eating  the  use  of  certain  cements  for  the  setting  of 

regulating  bands,  but  since  I  am  asked  to  be  more 
explicit,  I  will  say  that  with  cements  of  a  class,  of  which  Ames's  crown 
and  bridge,  or  inlay  for  instance,  would  be  examples,  taken  in  colors 
not  too  light,  to  avoid  quick  setting,  if  you  will  make  a  m.ix  by  adding 
to  the  portion  of  liquid  a  quantity  of  powder  in  ten  or  twelve  portions, 
instead  of  three  or  four,  the  first  small  additions  of  powder  being  quickly 
and  thoroughly  distributed  to  prevent  a  clotty  condition  developing,  a 
satisfactory  plasticity  and  adhesion,  with  a  zero  state  or  a  very  slight 
expansion  and  satisfactory  setting,  should  be  the  result.  I  do  not  think 
it  necessary  to  work  out  any  greater  adhesion  than  may  be  obtained  with 
the  materials  we  have,  when  properly  handled,  recognizing  the  advantage 
of  using  heavily  pigmented  powder. 

I  take  no  notice  of  an  absolute  adhesive  quality,  such  as  would  be 
attributed  to  a  mastic ;  but  with  my  inlay  cement  there  is  that  difiference 
between  its  powder  and  that  of  the  crown  and  bridge  cement,  that  the 
particles  are  reduced  from  a  feathery  crystal  to  a  finer  state,  giving  you, 
under  the  microscope,  small,  needle-like  particles,  rather  than  round- 
pebbly-shaped  pieces,  giving  a  more  intimate  knitting  to  the  inequalities 
or  pores  of  the  surface.  At  present  I  do  not  know  how  to  increase 
adhesiveness  except  from  the  proper  working  of  what  we  have. 

That    is    what    I    have    reference    to.     In    all 

Dr.  mard.  processes   of  crystallization,   from  the   formation  of 

rocks  to  anything  else  you  may  speak  of,  the  slower 

the  process  the  more  complete  it  will  be.    When  done  rapidly  it  will  not 
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be  a  well  arranged  one.  Cements  are  too  rapid  for  inlay  work  where 
great  adhesiveness  is  desired.  Suppose  there  is  some  mechanical  reten- 
tion by  the  feathery  crystals  running  into  the  tubuli,  would  it  not  be 
more  complete  if  the  cement  set  a  little  slower? 

I    (with  others)    cannot  get  much  light  on  the 

Dr.  JImcs.  philosophy     of     crystallization.     A     rapid      setting 

cement  is  more  apt  to  be  a  shrinking  cement.     If 

you  can  make  it  have  a  slight  expansion  by  the  method  of  working  it, 

it  will  give  you  greater  adhesion  than  a  cement  which  has  a  shrinkage. 

Dr.  Rawlcy.  What  is  the  effect  of  a  flux? 

You  would  use  up  more  water  of  crvstalliza- 
Dr.  flmcs.  ,  •,       .  • 

tion  and  get  more  expansion. 

Would   you  advise   the  use  of  a   flux  to  slow 
setting  of  the  cement  when  used  under  clamp  bands? 
Use   a   slow    setting   formula  or   flux.      In   the 
Dr.  JImcs.  extra  spatulation  you  are  dissolving  the  zinc  oxid  in 

the  phosphoric  acid,  forming  zinc  phosphate  which 
acts  as  a  flux,  increasing  the  tendency  to  take  up  water  of  crystalliza- 
tion, and  tending  to  give  expansion. 

Oxyphosphate  of  copper  was  spoken  of.  It  should  uniformly  set 
without  shrinkage  or  expansion,  and  yet  has  great  adhesive  qualities. 
That  probably  comes  from  the  peculiar  basic  phosphate  of  copper  formed, 
giving  greater  adhesion. 

Dr.  OttOlcngui.  Could  it  be  used  for  band  cementation? 

It  would  hold  a   band  as  nothing  else  would. 
Dr.  JImes,  With  the  application  of  a  little  heat  you  can  set  it 

so  promptly  that  in  a  few  minutes  you  may  use  all 
the  force  you  would  ever  want  to  employ. 

I  would  caution  you  that  I  have  known  of  cases  where  little  caps 
were  placed  on  the  cuspid  teeth,  with  the  oxyphosphate  of  copper,  show- 
ing but  a  bit  of  the  point,  and  the  teeth  drawn  down.  When  caps  were 
taken  off  there  was  a  little  greenish  stain  there,  because  of  the  imper- 
fect enamel,  but  I  believe  it  can  usually  be  removed.  Cyanid  of  pot- 
tasium  is  a  natural  solvent,  and  by  applying  the  rubber  dam  as  a  protec- 
tion against  this  poison,  you  could  get  rid  of  the  stain. 

The    trouble    is    that    the    dark    stain    from    the 
Dr.  l>off.  oxyphosphate  of  copper  penetrates  too  deeply  to  be 

removed  by  any  chemical  reagent. 

Where  the  stain  is  not  objectionable,  the  oxy- 
Dr.  flmcs.  phosphate  of  copper  will  do  what  no  other  cement 

will  do. 
As  to  the  extent  to  which  moisture  should  be  removed  from  teeth. 
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when  I  say  I  advise  against  desiccation,  I  mean  the  Hteral  drying  of  the 
tooth,  such  as  is  produced  when  the  tooth  changes  in  color  many  shades 
from  the  adjoining  teeth.  The  peripheral  measurement  of  a  tooth  will 
change  under  thorough  desiccation,  and  upon  being  moistened  again  it 
changes  to  its  original  condition.  So  if  an  inlay  were  cemented  to  place 
in  a  desiccated  tooth,  something  must  break  when  it  becomes  moist 
again.  Wipe  the  normally  moist  tooth  with  a  solution  of  sodium  car- 
bonate; follow  that  with  distilled  water;  remove  the  distilled  water  with 
a  mere  wipe  of  absorbent  material,  and  then  proceed  with  the  applica- 
tion of  the  cement.  I  absolutely  advise  against  the  use  of  warm  air, 
alcohol,  chloroform  or  anything  which  will  draw  the  normal  moisture 
from  the  tubuli  of  the  tooth.  There  is  a  greater  chance  for  the  cement 
to  knit  into  the  tubuli  if  normally  moist  than  if  the  tooth  is  desiccated, 
just  on  the  plan  that  you  can  run  plaster  of  Paris  better  to  a  moist  im- 
pression than  you  can  to  a  dry  one.  The  merest  trace  of  the  cement 
liquid  applied  to  the  tooth  surface  seems  an  advantage,  but  it  must  be 
a  mere  trace. 

If  you  have  water  in  the  tubuli  and  wipe  the 

Dr.  (Uard.  cavity  out  with  cotton,  which  is  the  more  liable  to 

be  displaced  by  teasing  in  the  cement,  air  or  water? 
Will  you  get  adhesion  better  with  air  there  or  with  water? 

Dr.  Hme$.  With  water. 

Dr.  Ulard.  You  get  capillary  attraction,  and  not  adhesion. 

By  getting  the  cement  more  accurately  adapted 

Dr.  Hmcs.  to  the  surface,  as  you  will  by  having  the  surface 

normally  moist,  you  will  get  whatever  adhesion 
there  is  possible.  I  believe  in  providing  for  all  mechanical  knitting  pos- 
sible, and  then  if  we  get  any  of  the  peculiar  molecular  force,  termed  ad- 
hesion, we  are  that  much  ahead. 

Dr.  l)Off.  The  cement    takes  up  the  water  itself. 

Yes,  there  will   be  a   trading  off  there.     The 

Dr.  JIme$.  cement  will  to  an  extent,  I  believe,  enter  the  tubuli. 

There  can  not  be  a  space  because  there  is  plenty 
of  moisture  coming  from  the  opposite  direction. 


Cbe  Genesis  of  tbe  Blood  Supply  to  the  Ceetb. 


By  I.   N.   Broomkll,   D.D.S.,   Philadelphia,   Pa. 


In  presenting  this  subject  I  do  so  with  the  behef  that  the  successful 
work  which  the  orthodontist  is  called  upon  to  perform  depends  largely 
upon  a  preservation  as  nearly  as  possible  of  normal  physiologic  and 
anatomic  conditions  in  the  teeth  and  in  their  surroundings,  and  nothing 
can  be  more  conducive  to  this  than  an  attempt  to  reduce  to  the  minimum 
the  possibility  of  interference  with  the  vascular  supply. 

I  must  confess  that  I  have  not  been  able  to  keep  pace  with  the  litera- 
ture pertaining  to  the  theory  and  practice  of  modern  orthodontia,  but  in 
days  gone  by  very  much  was  said  about  the  possibility  of  interference 
with  tooth  generation  and  growth  in  attempts  to  "straighten  the  teeth" 
through  a  pinching  or  strangulation  of  the  blood  current.  I  do  not  know 
just  what  the  opinion  of  the  scientific  orthodontist  of  to-day  may  be 
regarding  the  possibility  of  permanent  injury  to  the  teeth  through  vascular 
strangulation,  but  I  have  been  assured  that  it  is  not  infrequently  con- 
sidered as  a  possibility. 

It  must  be  acknowledged  that  a  free  and  unhampered  blood  supply 
is  the  one  thing  essential  when  the  development  of  an  anatomic  structure 
is  taking  place,  and  the  more  complex  the  organism  the  more  complex  and 
abundant  the  anastomosis  of  the  capillaries  supplying  the  parts. 
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This  being  the  case,  it  should  be  borne  in  mind  that  hypertrophy  or 
overgrowth  may  result  through  over-stimulation  of  the  blood  current 
while  a  diminished  blood  supply  is  no  less  harmful  through  the  possible 
atrophy  or  complete  destruction  which  may  follow. 

One  of  the  older  writers  on  the  subject  of  orthodontia  says:  "Aside 
from  the  mechanical  difficulty  of  moving  the  teeth,  the  greatest  care  must 
be  exercised,  for  they  are  tender  organs,  and  devitalization  may  easily 
result  from  pressure."     It  is  known  that  destruction  of  the  pulp  of  a 


Fig.   I. 

Blood   Supply  According  to   Harris. 

fully  developed  tooth  or  the  papilla  of  a  growing  tooth,  can  only  be 
brought  about  by  an  interference  with  its  blood  and  nerve  supply,  and  it 
was  this  thought  which  prompted  the  preparation  of  this  paper,  intended 
to  embody  a  consideration  of  how  young,  growing  teeth  are  supplied  with 
blood,  and  of  the  relationship  which  exists  between  the  tooth  and  its 
vessels  during  this  period. 

Most  of  the  illustrations  to  be  shown  are  reproductions  from  a 
number  of  dissections  made  upon  human  jaws,  as  well  as  upon  the  jaws 
of  the  calf  and  sheep,  the  result  being  to  establish  a  belief  that  the  early 
blood  supply  to  the  teeth  is  a  circulation  so  within  itself,  that  little  harm 
can  result  from  the  generous  pressure  employed  in  modern  orthodontia. 

While  the  dissections  establish  beyond  a  doubt  the  nature  of  the 
blood  supply  to  the  tooth  germs,  and  the  growing  and  developing  roots 
of  young  teeth,  at  the  same  time  they  introduce  a  perplexing  anatomic 
feature  which  is  not  thoroughly  understood  by  the  writer,  and  which  I 
trust  will  receive  generous  discussion  at  your  hands. 
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In  order  to  bring  the  subject  clearly  before  you,  and  at  the  same  time 
by  comparison  introduce  the  perplexing  anatomical  feature  spoken  of,  it 
will  be  necessary  to  call  attention  to  some  illustrations,  old  and  new,  show- 
ing the  blood  supply  to  the  fully  developed  teeth. 

Fig.  I.    The  first  illustration  is  taken  from  Har- 
UlCWS  Of  I'is's   "Principles   and   Practice   of   Dental   Surgery," 

Precious  Jluthors.        1850.      A  portion   of  the  descriptive  matter   accom- 
panying the  same  reads:  "The  inferior  dental  artery 


Fig.  2. 

Blood  Supply  According  to  Morris. 

passes  along  the  dental  canal  beneath  the  roots  of  the  teeth,  sending  up  a 
twig  to  the  aperature  of  each  root." 

Fig.  2  is  reproduced  from  the  last  edition  of  Morris's  Anatomy,  and 
is  described  in  part  as  follows : 

"The  inferior  dental  artery  passes  along  the  canal  in  the  interior  of 
the  bone  and  gives  off  branches  to  the  molar,  bicuspid  and  canine  teeth." 

It  will  be  noted  that  to  a  certain  extent  this  diagramatic  illustration 
is  erroneous,  giving  the  impression  of  three  roots  to  the  lower  molars  and 
two  to  the  lower  bicuspids. 

Fig.  3.  The  next  illustration,  taken  from  Da  Costa's  most  recent 
work,  is  described  in  part  as  follows : 

"The  inferior  dental  artery  courses  through  the  substance  of  the 
bone  and  gives  off  a  few  twigs,  which  are  lost  in  the  cancellous  tissue,  and 
a  series  of  branches,  which  correspond  in  number  to  the  roots  of  the 
teeth. 
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Here  again  the  illustration  is  misleading,  as  there  is  but  a  single 
branch  for  each  of  the  eight  teeth. 

In  a  general  way  all  of  these  authorities  agree  as  to  the  ultimate 
mode  of  a  vascular  supply  to  the  teeth,  but  none  of  them  throws  any  light 
upon  the  distribution  of  the  blood  to  developing  teeth. 

If  we  recognize  the  foregoing  as  the  final  anatomical  arrangement 
of  the  blood  vessels  supplying  the  teeth,  I  will  venture  the  assertion  that 
the  manner  by  which  such  a  distribution  is  brought  about  is  most  myste- 
rious, after  a  careful  study  of  the  various  dissections  (illustrations  of 
which  are  to  follow)  are  carefully  taken  into  consideration. 

Permit  me  to  introduce  a  drawing  by  Constant  (Fig.  4),  so  fre- 
quently employed  in  text-books  to  illustrate  his  theory  that  the  blood 
pressure  is  responsible  for  the  elevation  or  eruption  of  the  teeth. 

To  this  arrangement  of  the  blood  supply  at  this  time  I  purpose  to 
take  most  emphatic  exceptions,  and  hope  to  prove  that  no  such  arrange- 
ment of  the  blood  vessels  as  shown  on  the  diagram  exists  in  the  young 
or  partly  developed  tooth  crowns.  While  blood  pressure  may  and  likely 
does  exist,  as  a  controlling  influence  over  the  eruption  of  the  teeth,  it  is 
not  by  any  such  simple  arrangement  as  that  here  shown  by  Constant. 

In  addition,  I  quote  and  take  exception  to  the  theory  and  belief  of 
W.  Lepkowski,  which  are  as  follows : 

"In  the  fetus  of  seven  months  the  alveolar  artery  provides  one  branch 
for  each  tooth  germ,  which  is  thus  entered  at  its  base.  The  artery  before 
its  entrance  into  the  sac,  is  still  to  be  recognized  as  such." 

I  take  exception  to  this  statement,  because  it  is  incorrect. 

I  believe  that  no  apology  is  necessary  for  introducing  at  this  time  a 
few  old  slides  made  from  a  series  of  dissections  upon  human  embryos 
and  originally  used  in  the  study  of  the  follicular  stage  of  tooth  develop- 
ment. These  should  be  especially  permissible  at  this  time,  because  it  was 
while  these  dissections  were  being  carried  on  that  the  thoughts  included 
in  this  paper  were  first  presented  to  the  writer. 

Fig.  5  shows  a  dissection  made  upon  the  man- 

Dr.  BroOtncU'S  dible  of   a  four-months'   fetus,  the   object  being  to 

UiCW$.  separate  all  of  the  soft  tissue  from  the  growing  bone. 

In  making  such  a  dissection  as  this  for  the  purpose 

intended,  it  is  essential  that  the  incision  along  the  base  of  the  bone  be 

made  deep  enough  to  include  the  periosteum ;  otherwise  the  tooth  follicles 

will  be  more  or  less  mutilated  in  attempting  to  lift  them  from  the  bony 

incasements. 

The  illustration  shows  the  dissection  complete,   the  bone   and  soft 
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tissue  l)eing  separated,  and  in  this  we  have  the  first  opportunity  to.  intro- 
duce the  essential  features  of  the  subject  under  consideration,  which  are 
as  follows : 

At  this  stai!;c  ifi  the  process  of  tooth  development  there  is  no  connec- 
tion betii'ccii  the  inferior  dental  artery,  already  located  in  the  substance 
of  the  bone,  and  the  gronnng  teeth.  There  is  no  such  condition  present 
as  described  and  diagramatically  illustrated  by  Constant  and  others.  It 
may  be  argued  that  the  process  of  growth  in  the  teeth  has  not  advanced 
sufificiently  to  expect  the  distribution  of  a  special  arterial  branch  to  each 
follicle,  or  it  may  be  said  that  these  branches  are  present  at  this  time, 
or  have  been  broken  ofif  during  dissection. 

To  contradict  the  former,  this  ?lide  ( Fig.  6)  is  introduced,  and  it 
will  be  seen  that  the  crowns  of  the  teeth  are  advanced  to  a  stage  equal 
to  those  showing  the  early  stages  in  Constant's  diagram,  or  about 
the  sixth  embryonic  month,  while  the  next  slide  (Fig.  7)  shows  the  base 
of  the  follicles,  as  \vell  as  the  bottoms  of  the  crypts  from  which  they  have 
been  dislodged.  Yet  there  is  no  evidence  in  the  picture  of  the  passage 
of  the  blood  vessels  from  the  main  artery  to  the  individual  teeth. 

I  might  pause  here  to  explain  that  with  the  most  careful  search  in- 
stituted at  the  time  of  making  these  dissections,  there  was  not  the  slightest 
evidence  of  a  blood  supply  being  given  to  the  follicles  by  branches  from 
the  main  artery. 

Fig.  8  shows  the  mandible  from  a  child  one  month  after  birth,  at 
which  time  the  crowns  of  the  deciduous  teeth  are  fully  calcified.  The 
inferior  dental  canal,  devoid  of  its  contents,  is  shown,  and  the  relationship 
between  it  and  the  tooth  follicles  is  clearly  evident. 

Even  at  this  stage  in  the  general  development  of  the  parts,  no  vascu- 
lar communication  has  been  established  between  the  main  artery  and 
teeth. 

Fig.  9  shows  a  dissection  of  the  upper  jaw  and  hard  palate  of  a 
child,  and  exhibits  the  follicles  of  both  the  deciduous  and  permanent 
teeth,  the  soft  tissue  having  been  lifted  from  the  bone  and  turned  over. 
These  follicles  were  not  tied  down  to  the  bone  by  vessels,  nor  was  there 
any  evidence  of  vessels  entering  through  the  bone. 

To  make  the  subject  more  readily  understood  and  to  present  what 
is  believed  to  be  the  true  condition,  a  diagram  has  been  prepared.  Fig.  10, 
"B,"  representing  the  established  theory  of  Constant  and  others ;  "A." 
what  is  believed  to  be  the  real  conditions  as  found  by  the  writer  in  the 
numerous  dissections  made. 

In  the  former  the  blood  supply  is  seen  to  come  from  below  by  a 
single  arterial  twig.     In  the  latter  it  comes  from  above  by  many  minute 
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vessels  which  arise  in  the  gingival  tissue,  and  find  their  way  into  the 
pulp  after  coursing  through  the  walls  of  the  dental  follicle. 

In  this  connection  it  is  well  to  recall  the  fact  that  the  separate  tissues 
of  the  developing  teeth,  and  the  connective  tissue  walls  which  surround 
them,  are  supplied  by  separate  sets  of  vessels.  That  is,  those  tissues  of 
epiblastic  origin  are  supplied  by  a  superficial  set  of  vessels,  while  those 
of  mesoblastic  origin,  which  include  the  walls  of  the  follicle  and  the 
dental  papilla,  are  supplied  by  a  separate  and  distinct  set  of  vessels. 

It  is  also  known  that  with  the  transformation  of  the  walls  of  the 
follicle  into  the  alveolo-dental  membrane  there  is  established  a  free 
anastomosis  between  the  two  sets  of  vessels,  and  not  until  that  time  is 
the  permanent  vascular  supply  to  the  teeth  fully  complete. 

Not  being  content  with  the  dissections  just  shown,  which  were  made 
several  years  ago,  and  to  more  fully  establish  the  theory  here  advanced,  I 
have  recently  made  some  dissections  upon  the  jaws  of  the  calf,  results 
of  which  will  now  be  shown. 

Fig.  II  shows  a  dissection  upon  the  molar  region  of  the  mandible, 
which  exposes  to  view  some  teeth  well  developed  and  others  yet  in  the 
follicular  stage. 

The  mandibular  canal  is  laid  open  and  the  common  sheath  is  shown. 
It  will  be  noticed  that  while  the  sheath  is  in  very  close  relationship 
to  the  base  of  the  developing  teeth,  there  are  no  communicating  vessels 
between  it  and  the  follicular  walls.  This  applies  to  the  molar,  with  its 
entire  crown  calcified,  as  well  as  to  the  younger  teeth  in  which  no  calci- 
fication has  taken  place. 

Fig.  12  shows  the  same  dissection  with  the  large  follicle  dislodged 
from  its  crypt,  this  being  done  without  the  rupture  of  blood  vessels, 
which  could  not  be  the  case  if  they  existed  as  described  by  Constant. 

Fig.  13  shows  the  common  sheath  pulled  out  of  the  canal,  and  serves 
further  to  prove  the  theory  that  there  is  no  communication  between  it 
and  the  growing  teeth. 

Fig.  14  shows  a  similar  dissection  made  upon  an  older  subject,  with 
like  results. 

While  no  attempt  has  been  made  to  study  the  subject  from  microscopic 
sections,  is  it  not  strange  that  out  of  the  thousands  of  longitudinal  sec- 
tions made  of  developing  teeth  and  tooth  germs  and  their  associated  parts, 
not  one  of  these,  so  far  as  my  observation  goes,  includes  the  walls  of  a 
vessel  passing  from  the  main  artery  to  the  root  apex  or  base  of  the 
papilla?  We  see  the  main  artery  in  transverse  section  near  by,  but  the 
connecting  vessel  is  always  absent.  It  may  be  said  that  these  blood 
vessels  are  not  of  sufficient  size  to  be  observed  with  the  naked  eye  and 


Fig.  o. 
Blood  supply  according  to  Da  Costa. 


Fir..  4. 
Blood  supply  according  to  Constant. 


Fig.  5. 

Mandible  from  fetus — fourth  month.     Tooth  folUcles 
lifted  from  bony  sockets. 


Fig.  6. 

Mandible  with  follicles  dissected  out. 
Sixth  embryonic  month. 


** 


.J.'^ 


t 


^^^Uf^ 


Fig.  7. 

Mandible  with  follicles  dissected  out. 

The  specimens  are  turned  to  show  the  bases  of  the  follicles 

and  bottoms  of  the  crypts. 


Fig.  S. 
Mandible  of  child,  one  month  after  birth.     Crowns  calicfied 
at  this  period.     Dissection  shows  follicles  and 
discloses  mandibular  canal. 


Fig.  9. 

Dissection  of  soft  tissues  from  hard  palate  and  maxilla 

of  a  child.     Follicles  of  both  deciduous  and 

permanent  teeth  lifted  from  their  crypts. 
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Fig.  10. 
Schematic  diagram  of  blood  supply. 


Fig.   11. 

Dissection  of  mandible  showing  teeth  in  advanced  stage 
of  calcification,  and  also  follicular  stages. 


Fig.  12. 
Same  as  11.     Large  follicle  di.slodged. 


Fig.  13. 
Same  with  sheath  lifted  out  of  canal. 


Fig.  14. 
Similar  dissection  on  older  subject. 


Fig.   15. 

Dissection  of  mandible  of  an  ox.     Sheath  dissected  away 
disclosing  artery. 


Fir..   16. 
Showing  roof  of  mandibular  canal. 


Fig.  17. 
Vessels  in  follicles  injected. 


Fig.  18. 

Showing  secondary  sheath  branching  from  mandibular  sheath, 
and  passing  forward  over  tops  of  follicles. 
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llial  iiiicrosciipic  socMinns  should  l)c  depciifk'fl  n])on  only  for  a  general 
slu(l\-  of  llic  suhjrct.  Tlk'sc  ihout^'lits  occiinu'd  to  the  writer,  anrl  for 
this  reason  sonic  (hsseclii  ins  were  made  <>n  the-  manchhle  of  an  ox.  In 
this  the  common  slieatli  carrying"  the  l)lood  ve^sel>  and  nerves  of  the 
manchhular  canal  mcastires  three-(|narters  of  an  incii  in  diameter,  and 
the  himcn  of  the  artery  proper  measures  ahout  three-sixteenth  of  an  inch. 

Ilopcwell  Smith  claims  that  the  hlood  vessels  of  a  human  cuspid 
pulp  are  microscopicall}-  visihle,  and  if  this  he  so.  they  would  he  propor- 
tionately larger  before  entering"  the  pul]),  and  very  much  larger  in  a  jaw 
having  the  dimensions  of  those  of  an  ox. 

The  next  illustration,  h'ig.  15.  shows  a  similar  dissection  made  on  the 
mandihle  of  an  ox,  with  the  common  mandibular  sheath  dissected  away, 
exposing  to  view  the  artery,  the  same  having  been  j)reviously  carefully 
injected.  While  several  minute  branches  are  .given  off,  these  do  not  cor- 
respond in  position  or  number  to  the  root  apices. 

b^ig.  16  is  a  view  of  what  might  be  called  the  "roof"  of  the  mandi- 
Indar  canal,  the  same  being  in  immediate  contact  with  the  root  apices.  In 
this  specimen,  somewhat  incomplete,  the  mandilnilar  >heath  and  its  con- 
tetits  have  fallen  awa}-,  simply  from  lack  of  support.  The  open  end  of  an 
incomplete  root  is  shown,  but  no  vessel  penetrates  it  from  the  main  artery. 

As  stated  elsewhere  in  this  paper  my  belief  is  that  during  the 
follicular  stage  of  development,  the  papillae  or  future  pulp  is  supplied  by 
vessels  which  reach  it  after  coursing  through  the  walls  of  the  follicle. 

Fig.  17  shows  these  vessels  in  the  walls  of  the  follicle  after  being 
injected,  this  injection  having  been  made  into  the  mandibular  artery,  and 
having  reached  the  minute  vessels  in  the  walls  of  the  follicle,  the  query 
naturally  presents  itself  as  to  how  this  could  be  brought  about  if  there 
be  no  connection  between  the  two?  This  comi)lication  prompted  a 
further  dissection,  the  results  of  which  are  shown  in  Fig.  18. 

Here  we  have  shown  a  condition  which  would  i)ractically  seem  to 
prove  the  tlieory  advanced.  A  secondary  sheath  given  off  from  the  main 
sheath  and  passing  forward  over  the  crowns  of  two  developing  teeth,  and 
])rovi(ling  in  this  way  a  vascular  supply  to  these  follicles.  Inasmuch  as 
tliis  sheath  could  not  be  traced  beyond  the  two  follicles  shown,  it  is  natural 
to  believe  that  it  has  but  a  transitory  existence  and  that  it  airojihies  soon 
after  the  eruption  of  the  teeth.  It  must  be  horn  in  mind  that  this  sheath 
is  not  a  part  of  the  gingival  tissue,  but  has  a  separate  and  distinct  exist- 
ence, forming  a  canal  for  itself  in  the  upper  portion  of  the  ramus  of 
the  jaw. 
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The   blood    supply   to   the   dental    follicles    and 
Conclusions.  growing-  teeth   differs   from   that  of  the  completely- 

formed  teeth  in  the  mode  of  its  general  distribu- 
tion. That  is,  while  a  blood  vessel  or  single  arterial  twig  may  enter 
the  apical  foramen  in  the  fully  developed  tooth,  passing  directly  from  the 
main  artery  in  doing  so,  the  blood  supply  to  the  tooth  previous  to  this 
time  is,  as  described,  from  the  walls  of  the  follicle,  independent  of  the 
main  artery. 

The  theory  of  Constant  and  others  regarding  the  genesis  of  blood 
supply  to  the  teeth  is  erroneous.  Mature  teeth  are  supplied  with  blood  by 
branches  from  the  main  maxillary  arteries,  but  this  supply  is  received 
through  the  numerous  common  vessels  which  traverse  the  cancellated 
bony  tissue  of  the  jaw  and  the  alveoli,  forming  a  free  anastomosis,  some 
of  the  vessels  of  which  enter  the  pulp  through  the  root  apex. 

The  practical  bearing  which  this  paper  may  have  to  the  orthodontist 
is  only  such  as  may  be  applied  when  this  difference  in  the  early  arrange- 
ment of  the  blood  current  is  understood  and  generally  accepted. 


Discussion. 

I  consider  this  paper  one  of  the  most  important 
Dl*.  PulUn.  that  has  ever  been  presented  before  this  society  in 

the  scientific  data  obtained  by  actual  dissections,  and 
because  of  its  subject  matter.  In  my  opinion  the  genesis  of  the  blood 
supply  to  the  teeth  is  of  more  importance  to  us  than  to  the  general  prac- 
titioner, for  we  are  dealing  every  day  with  developmental  conditions  in 
our  study  and  practice. 

The  photographs  show  such  perfection  in  the  dissections  that  there 
can  be  no  doubt  as  to  the  scientific  value  of  the  work  done ;  and  the  con- 
clusions drawn  are  logical  and  bound  to  revolutionize  the  ideas  on  the 
subject  which  have  been  heretofore  held. 

Mr.  President  and  Gentlemen :  I  feel  very 
Df.  OttOkngUi.  proud  that  the  society  could  have  a  paper  of  this 
kind,  and  I  feel  very  proud  of  the  fact  that,  in  a 
sense,  Dr.  Broomell  has  done  such  beautiful  work  for  us,  and  for  me. 
You  heard  him  say  this  work  was  begun  some  years  ago ;  part  of  it  was 
done  at  that  time,  and  a  good  part  of  it  has  been  done  especially  for 
our  society,  as  you  have  seen.  Now  I  think  the  origin  of  this  paper,  if 
I  am  not  mistaken,  arose  a  number  of  years  ago  when  Dr.  Rhein,  of  New 
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V^ork,  asked  nic  my  views  on  the  blood  supply.  I  had  not  any  at  that 
time,  except  that  I  doubted  the  prevailing  views  as  expressed  by  dia- 
grams. I  ask  you  to  compare  that  sort  of  evidence  with  what  Dr. 
Broomell  presents.  Dr.  Rhein  explained  to  me  the  purpose  of  his  in- 
quiry, which  was  that  he  had  conceived  the  idea  that  in  diseased  con- 
ditions of  the  pericemental  tissue  (such  as  pyorrhea)  the  pulp  having 
finished  its  functional  work,  might  be  removed  in  order  to  give  a  greater 
supplx'  of  blood  to  the  pericementum  ;  but  of  course  if  the  blood  supply 
came  in  through  a  vessel  which  entered  the  apex,  and  traced  uj)ward  or 
downward  to  the  main  arterw  the  extirpation  of  the  pulp  would  merely 
mean  tiie  retraction  of  the  broken  arteriole,  and  the  purpose  of  affording 
additional  blood  to  the  pericementum  would  not  be  attained.  I  sent  out 
this  problem  to  a  number  working  in  this  field,  among  tliem  Drs. 
P)roomell,  Williams,  Black.  Suddust  and  others.  Their  views  were  pub- 
lished. They  were  carefully  stated,  but  largely  unproven.  Xone  really 
accepted  the  diagrammatic  ex]ilanations  of  the  text  books.  Dr.  Broomell 
then  undertook  to  discover  what  is  really  true.  So  you  will  appreciate 
this  paper  when  you  realize  that  the  work  has  covered  a  great  number  of 
\ears.    The  final  work  has  been  done  in  answer  to  our  request. 

As  soon  as  Dr.  Rhein  received  the  encouragement  of  the  scientists 
in  the  profession,  he  began  following  the  new  treatment.  He  has  kept  a 
tabulated  history  of  cases  which  he  has  treated  by  pulp  extirpation,  and 
it  is  now  an  established  fact,  acknowledged  by  the  profession,  that  the 
pulp  may  be  purposely  destroyed  in  a  tooth  suft'ering  from  disease,  with 
advantage  to  the  periceirientum  ;  so  that  it  appears  that  this  view  that  the 
blood  supply  is  reflected  from  the  vessels  in  the  pericementum  has  the 
support  of  clinical   experience. 

Now  it  remains  for  us  as  orthodontists  to  add  this  knowledge  to  our 
work  and  to  rely  on  it.  For  example,  it  makes  a  difference  in  accel- 
lerating  the  eruption  of  a  tooth  to  know  whether  we  are  stretching  an 
arteriole  in  bringing  the  tooth  down  or  up.  or  whether  we  bring  the 
arterial  supply  down  with  the  pericementum.  If  we  are  to  move  teeth 
it  is  absolutely  essential  we  should  understand  the  blood  supply. 

In  taking  my  seat  1  can  only  express  the  wish  that  the  second  half 
of  this  paper  will  come  to  our  society,  because  I  do  not  believe  there  is 
a  society  in  the  world  that  w(nild  appreciate  it  more.  I  want  to  thank 
Dr.  Broomell  personally  and  from  the  bottom  of  my  heart  for  the  beauti- 
ful work  he  has  done,  and  to  say  1  lia\c  nc\cr  scon  better  dissections,  pho- 
tographs and  slides,  and  more  absolute  proof  of  facts  claimed,  than  he 
has  given  me  to-night.  I  think  it  will  revolutionize  the  teaching  on  this 
subject. 
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We  all  know  that  Dr.  Cryer  some  years  ago 
Dr.  C.  P.  Bethel,  made  extensive  investigations  regarding  the  internal 
0OlumbU$t  0.  anatomy  of  the  face,  etc.,  and  brought  to  light  in- 

formation that  was  a  revelation  to  the  profession, 
but  it  has  remained  for  Dr.  Broomell  to  further  investigate  and  bring 
to  our  notice  the  true  conditions  of  the  genesis  of  the  blood  supply  to 
erupting  teeth. 

Dr.  Ottolengui  has  spoken  about  the  conditions  in  so-called 
pyorrhea,  but  it  seems  as  though  Dr.  Broomell's  discovery  is  of  especial 
interest  to  the  orthodontist  from  the  mechanical  standpoint  that  the  blood 
supply  coming  in  this  way  instead  of  from  a  distinct  artery  entering  the 
apex,  there  is  less  liability  of  disturbance  to  the  pulp  during  movement  of 
the  teeth — that  is,  the  careful  movement  of  the  teeth  and  in  the  extent 
of  such  movement. 

There  have  been  a  ntimber  of  cases  reported  of  death  of  the  pulp 
through  tooth  movement,  particularly  through  rotation,  and  some  through 
elongation,  but  as  I  understand  it,  they  were  cases  where  there  had  been 
forcible  elongation  or  too  rapid  rotation,  probably  accompanied  by  a  rup- 
ture of  fibers  of  the  peridental  membrane.  These  cases  would,  indeed, 
do  more  to  confirm  the  idea  of  Dr.  Broomell  than  to  sustain  the  old  idea 
of  the  blood  supply,  because  if  the  supply  comes  through  the  fibers  of 
the  pericemental  membrane,  supplying  the  pulp  as  well  as  the  membrane 
itself,  by  cutting  off  the  fibers  and  tearing  them  loose  from  their  attach- 
ment in  the  alveolus,  we  will  cut  oiT,  or  interfere  with,  the  blood  supply 
to  the  pulp,  and  the  probable  consequence  would  be  congestion  and  death 
of  the  pulp  of  the  tooth.  That  should  be  a  warning  to  the  orthodontist 
to  use  particular  care  in  the  rotation  of  the  teeth,  and  in  the  case  of  those 
teeth  in  which  the  pulps  have  died  from  rotation  it  would  seem  to 
be  more  through  the  tearing  away  of  the  attachment  of  the  fibers  of  the 
pericemental  membrane  than  from  the  rupture  of  any  distinct  vessel  that 
might  pass  through  the  apex  of  the  root,  because  in  torsion  we  would 
not  get  the  strain  on  such  a  distinct  vessel  that  we  would  get  from  the 
forcible  elongation  of  a  tooth.  So  it  will  teach  us  to  be  particularly  care- 
ful not  to  rotate  teeth  too  rapidly. 

So  far  as  the  extent  of  tooth  movement  is  concerned,  it  seems  as 
though  it  would  be  of  distinct  advantage  to  us ;  we  can  move  a  tooth  to 
almost  any  extent  without  especial  danger  to  its  pulp.  I  have  a  case 
in  mind  where  the  lateral  incisors  were  lingually  placed,  and  were  car- 
ried forward  to  fully  the  distance  of  one-half  inch.  The  pulp  was  not  ap- 
parently injured  in  the  movement  of  those  teeth,  so  I  merely  speak  of  it 
to  show  to  what  an  extent  teeth  may  be  safely  carried.     You  have  all 
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had  this  experience  yourselves.  AhoiIkt  tlmu^ln  is,  that  if  a  great  por- 
tinn  of  the  hlood  supply  of  the  teeth  comes  lhrou<;h  the  .y;um  tissue,  what 
cticct  will  a  long  continued  congested  condition  of  the  gums,  through 
irritation  of  ligatures  and  ap])lianccs.  have  on  the  tooth  tissues  them- 
>elves?  Now  I  want  to  indorse  what  Dr.  Ottolengui  has  said  regarding 
Dr.  BroomeH's  second  ])rcsentation.  I  iliink  we  owe  him  a  great  deht 
of  gratitude  for  coming  licre,  and  for  having  done  this  work  for  us. 
1  hope  that  next  year  he  will  he  placed  on  the  ])rogramme,  and  that  he 
will  in  the  meantime  continue  his  studies  along  this  line  and  see  what 
he  can  determine  regarding  the  blood  su])plv  of  teeth  where  there  has 
been  full  development,  and  the  roots  have  been  fully  matured,  as  I  un- 
derstand he  has  not  carried  his  investigations  that  far  as  yet.  In  this 
connection  we  would  also  like  to  have  him  continue  his  studies  with  regard 
to  the  pericemental  membrane,  and  bring  that  also  to  us  later  on.  I  think 
these  are  very  valuable  studies,  and  coming  from  a  man  of  the  ability  of 
Dr.  Broomell  we  can  consider  ourselves  very  fortunate,  indeed,  to  have 
the  advantages  of  this  great  work,  and  I  am  sure  we  are  all  very  thank- 
ful to  him  for  it. 

IMr.   President :     This  paper  of  Dr.   Broomell's 
Dr.  Renry  Baker,        is  w^orth  to  me  the  whole  trip  to  Detroit. 

Boston.  If  any  one  had  told  me  before  this  that  in  the 

formation  of  the  teeth  there  was  no  artery  direct  to 
each  tooth  pulp,  I  should  have  been  very  skeptical ;  after  seeing  Dr. 
Broomell's  lantern  slides,  and  listening  to  his  paper,  I  do  not  see  how 
it  is  possible  for  any  one  not  to  be  convinced.  His  paper  has  made  the 
subject  very  clear  and  simple.  In  following  this  paper  there  is  between 
the  lines  something  that  makes  one  think ;  namely,  the  amount  of  study 
and  work  involved  in  getting  these  specimens  to  enable  him  to  get  such 
clear  and  perfect  lantern  slides  and  impress  so  forcibly  upon  our  minds 
that  there  is  not  a  question  of  doubt  as  to  the  correctness  of  his  theory. 
To  me  it  has  been  extremely  interesting  and  instructive. 

I  w^ant  to  express  my  deep  appreciation  to  Dr. 

Dr.  Ulilliam  UlatSOn,      Broomell  for  his  real  contribution  to  science,  and  to 

Detroit.  repeat   what    Dr.   Ottolengui   said   to   me  a   moment 

ago  in  speaking  of  the  beautiful  illustrations : 
"They  beat  argument  all  to  pieces."  I  also  move,  Mr.  President,  that 
the  -American  Society  of  Orthodontists  request  Dr.  Broomell  to  carry 
this  investigation  on  in  relation  to  the  fully  calcified  teeth,  and  that  the 
expense  of  such  an  investigation  be  borne  by  this  society. 

I   have  appreciated   Dr.   Broomell's  paper  very 
Dr.  CastO.  much.      The   question    of    the   blootl    supply    to   the 

teeth,   as   presented   by   him,   has   been   a   revelation 
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to  me.  I  have  always  been  under  the  impression  that  there  was  a  direct 
connection  between  the  main  blood  vessels  and  the  pulps  of  the  teeth. 
I  call  to  mind  Dr.  Cryer's  illustrations  in  which  he  shows  small  bony 
tubes  extending  from  the  inferior  dental  canal  toward  the  apices  of  the 
teeth,  which  he  supposed  carry  the  blood  vessels  and  nerves  to  supply  the 
pulp  and  peridental  membrane. 

In  discussing  the  elongation  of  the  mandible,  Dr.  Cryer  claims  that 
the  inferior  dental  tube  is  stretched  and  that  the  small  tubes  connecting 
the  main  canal  with  the  apical  spaces  are  carried  forward,  which  ac- 
counts for  their  posterior  inclination,  and  which  he  claims  furnishes  evi- 
dence of  an  interstitial  growth  of  the  mandible. 

I  do  not  quite  understand  whether  Dr.  Broomell's  conclusions  were 
based  only  upon  the  early  formation  of  the  teeth.  I  would  like  to  ask 
him  at  what  time,  if  ever,  the  direct  relation  between  the  main  artery 
in  the  inferior  dental  canal  and  the  tissue  at  the  apical  space  is  estab- 
lished ? 

As  to  Dr.  Casto's  question  I  am  not  able  to  an- 
Dr.  T.  norman  swer  it.     There  is  where  I  have  stopped.     He  speaks 

Broomell.  of  the  work  of  Cryer.    I  do  not  think  his  dissections 

absolutely  show  tubes  running  directly,  or  even  in 
a  twisting  fashion,  from  the  main  artery  to  the  root  apices.  If  you  will 
examine  those  specimens  carefully,  you  will  find  the  tubes  are  nothing 
more  nor  less  than  the  cribriform  arrangement  of  the  bone,  and  they 
do  not  run  directly  to  the  individual  roots  of  the  teeth.  No  one  has 
yet  succeeded  in  pointing  out  positively  that  arterial  twigs  do  pass  from 
the  main  artery  to  the  roots  of  the  teeth.  Therefore,  I  cannot  answer  the 
question  as  to  the  time  when  such  a  condition  takes  place,  if  it  does  take 
place  at  all.  At  the  present  time  I  am  very  much  of  the  opinion,  although 
I  am  not  ready  to  make  the  statement,  that  there  is  no  direct  blood  supply 
from  the  main  artery  to  the  root  apices.  I  believe  the  blood  supply  is 
one  which  is  established  after  the  complete  formation  of  the  alveolar- 
dental  membrane  by  a  series  of  anastomosing  vessels  around  the  apical 
space,  these  vessels  coming  via  the  alveolar  walls  as  well  as  from  the 
gingival  tissue. 

You  are  in  Philadelphia,  Dr.   Broomell,   where 
Dr.  Z,  COWC  Voung,      Dr.   Garretson   used   to   remove   the   inferior   dental 
nerve  and  blood  vessels.    Have  you  ever  seen  in  any 
one  of  those  patients  in  what  condition  the  teeth  were  in? 
Dr.  Broomell.  I  have  not. 

In   answer   to   that   I   may  remind   you   of  the 
Dr.  OttOl(ll0Ui.  many  cases  of  fractured  jaws  where  there  is  a  com- 

plete fracture  and  consequently  a  complete  separa- 
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tion  of  all  the  \c>scl>.  including-  the  canal.      It  is  not  conceivable  that  the 

arlor\'  remiites. 

Do    I    understand    \<>n    correcth',    that    there    is 
Dr.  Barnes. 

ne\er  an  apical  arterial  >ii])|)l\- .-' 

I  am  not  rcad\   to  make  such  a  statement  at  this 
Dr.  Broomcll.  time.      1    thank   yon   very   much   for  your  attention, 

and  am  only  sorr_\-  I  must  leave  at  this  time. 

I   move   that   a   very  hearty   vote  of   thanks  be 
extended  to  Dr.  Broomell  for  his  splendid  paper. 
Resolution  adopted  by  rising  vote.     Dr.  Broomell  was  then  unani- 
mouslv  elected  an  honorary  member  of  the  societv. 


Cbe  Influence  of  nasal  Obstruction  and  mouth  Breathing  Upon 
tbe  Development  of  tbe  face,  Palate,  Ceetb,  and  Chest. 


By  Henry  J.   Hart/,,   M.D.,   Detroit,  Mich. 


The  ill  effects  of  nasal  obstruction  and  month  breathing'  appear  to 
have  been  well  recognized  by  the  ancients.  In  the  seventh  book  of  "Epi- 
demics" Hippocrates  describes  the  clinical  symptoms  of  nasal  diseases, 
mentioning  the  high-arched  palate,  the  irregular  teeth,  the  headaches  and 
the  ear  discharge ;  also  the  defective  chest  development.  Even  among 
the  aboriginal  tribes  obstruction  to  breathing  was  noticed  and  treated. 
An  Indian  maxim  reads  that  "the  man  breathing  through  the  mouth  is 
a  weak  man,  the  man  breathing  through  the  nose  a  strong  man  ;'"  while 
to-day  the  mothers  of  the  Sandwich  Island  tribe  clear  the  infant's  nose 
from  obstructing  secretions  by  suction  with  their  mouths. 

Dr.  Mayers,  of  Copenhagen,  first  disclosed  the 

inoutb  Breatbina        ^*^^^^   ^"^^   remote   significance   of  nasal   obstruction. 

a  Cause  of  He  revealed  that  the  enlarged  lymphoid  tissue  in  the 

nasal  Obstruction.       nasopharynx,  the  adenc^ds,  was  one  of  the  causes. 

Since  that  time,  which  was  in  the  year  1873,  difTerent 

observers  have  found  other  causes  of  nasal  stopjiage ;  such  as  septal  ilevia- 

tion.  spurs  and  enlarged  turbinate  bodies ;  also  the  open  bite,  tiie  result  of 

deformed  jaws  and  imperfect  apposition  of  teeth,  especially  the  protruding 

teeth  over  which  the  lips  can  not  close  perfectly,  a  condition  which  often 
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renders  an  open  nasal  channel  useless.  To-day  we  estimate  that  about  70 
per  cent,  of  the  children  are  more  or  less  mouth  breathers.  Many  of 
them  breathe  normally  through  the  nose,  while  the  body  is  erect  during 
the  day,  but  when  in  a  recumbent  position,  the  blood  extravasates  into 
the  soft  tissue  of  the  nose,  and  induces  obstruction  of  the  lumen.  As  a 
rule,  acute  inflammation  of  the  child's  nose  remains  untreated,  becomes 
chronic,  and  the  turbinated  bodies  pass  through  the  stage  of  hypertrophy 
and  hyperplasia,  which  soon  extends  to  the  rear  of  the  nose,  and  involves 
the  nasopharynx,  provoking  the  formation  of  adenoid  vegetation.  The 
substitution  of  oral  respiration  for  the  nasal  fails  to  give  the  proper 
degree  of  moisture  and  heat  to  the  inspired  air,  and,  moreover,  admits 
into  the  mouth  countless  germs  and  irritating  dust,  which  would  nor- 
mally find  lodgment  in  the  vestibule  of  the  nose.  Mouth  breathing  leads 
to  dryness  of  the  mucous  membranes,  which  predisposes  to  catarrhal 
states  of  the  mouth  and  upper  air  tract,  more  especially  in  the  region  of 
the  nasopharynx;  the  protecting  layers  of  the  epithelium  are  disinte- 
grated, and  such  membranes  invite  infection,  while  frequent  attacks  of 
inflammation  provoke  an  increase  in  the  size  of  the  tonsils. 

Phagocytosis,  which  is  continually  in  progress  within  the  tonsils 
in  catarrhal  conditions,  produces  hypertrophy;  and  unless  corrected,  the 
catarrhal  process  may  invade  the  accessory  sinuses,  and  sooner  or  later 
spread  to  contiguous  parts,  such  as  the  ear  and  the. lower  air  passages. 
The  secretions  are  usually  swallowed,  because  the  child  has  never  had 
control  over  the  muscles  which  perform  the  act  of  expectoration;  hence, 
this  mucus,  frequently  mixed  with  disease  producing  bacteria,  finds  its 
way  into  the  gastro-intestinal  tract,  producing  digestive  disorders  of 
toxic  origin.  The  difficult  task  of  adapting  himself  to  mouth  breath- 
ing is  somewhat  modified  during  the  day,  when  the  child  consciously 
keeps  the  mouth  open  to  let  in  sufficient  air.  In  sleep,  however,  the 
muscles  involuntarily  close  the  mouth,  rendering  respiration  labored 
and  well-nigh  impossible.  The  child  has  disturbing  dreams,  is  very  rest- 
less, and  often  awakens  in  perspiration. 

For  successful  oral  respiration  two  changes  are 
€Pil  Results  necessary:  first,  the  depressing  muscles  of  the  lower 

Of  jaw  must  be  in  action  to  open  the  mouth ;  and  sec- 

mouth  Breathing.  ondly,  the  tongue  must  undergo  a  change  of  its 
position  from  the  roof  of  the  mouth,  its  normal 
position,  to  the  floor  of  the  mouth.  Much  of  the  restlessness  and  dis- 
turbance of  the  nutrition  of  the  child  is  due  to  the  period  of  adaptation 
to  breathe  through  the  mouth.  Add  to  this  the  insufficient  oxygenation 
and  the  digestive  disturbances,  which  he  can  not  escape,  and  we  have  suffi- 
cient cause  for  considering  the  ill  effects  of  nasal  stenosis  and  mouth 
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breathing,  as  factors  in  retarding-  tlic  .t,n-()\vtli  of  the  entire  body,  both 
local  and  constitutional.  With  the  changed  position  of  the  tongue  in 
mouth  breathing,  the  force  which  the  tongue  exerts  upon  the  hard  palate 
on  its  normal  growth  is  lost,  resulting,  probably,  in  a  narrowed  arch 
instead  of  the  normal  curve. 


Fig.   I, 


During  nasal  respiration  the  strong  fan-shaped  muscle  of  the  tongue 
is  in  its  normal  position,  pushing  forward  and  sideways  against  the  hard 
palate,  shaping  its  growth  (Fig.  i).  Its  position  is  reversed  during 
mouth  breathing,  when  it  drops  to  the  floor  of  the  mouth,  and  its  in- 
fluence upon  the  hard  palate  is  lost. 

With  the  mouth  closed  the  tongue  rests  normally  against  the  upper 
teeth,  and  presses  sideways  and  forward  on  the  hard  palate.  The 
tendency  of  this  force  is  to  make  the  palate  conform  to  the  shape  of  the 
tongue,  especially  during  swallowing  antl  speaking.  Thus,  mouth  breath- 
ing, aside  from  inviting  infection,  removes  the  force  of  the  tongue,  which 
is  constantly  aiding  in  the  normal  growth  of  the  hard  palate. 


6o 


etiology  of 
Deformities. 


The  etiology  of  deformities  of  the  face,  palate 
and  teeth  is  still  a  subject  of  debate.     Some  authori- 
ties believe  that  an  obscure   condition  of  malnutri- 
tion plays  an  important  role ;  likewise  that  heredity 
determines  the  structure  of  face,  palate,  teeth  and  chest,  rather,  than  the 
post  natal  influences  of  nasal  stenosis  and  oral  respiration.     In  the  en- 
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A.  Embryo  of  about  twenty-nine  days.  The  naso -frontal  plate  differentiating 
into  processes  of  first  visceral  arch  are  extending.  B.  Embryo  of  about  thirty-four 
days;  the  globular,  lateral,  frontal  and  maxillary  processes  are  in  apposition;  the 
primitive  opening  is  now  better  defined.  C.  Embryo  of  about  the  eighth  week; 
immediate  boundaries  of  mouth  are  more  definite  and- the  nasal  orifices  are  partly 
formed,  the  external  ear  appearing.     D.  Embryo  at  end  of  second  month. 

deavor  to  determine  some  of  the  causes  of  maldevelopment  in  the  child's 
face,  it  may  be  profitable  to  study  its  normal  development,  and  the  forces 
that  might  retard  growth,  and  also  to  take  into  consideration  its  em- 
bryonic development ;  for,  at  this  period,  it  is  likewise  exposed,  and  fre- 
quently the  foundation  is  laid  for  future  deformities. 

During  intra-uterine  life  the  factors  that  may  imperil  physiological 
growth  are  the  infectious  diseases  of  the  parents,  malnutrition,  shock  or 
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injuries.  l-'or  iiislancc,  il  is  rt'coj^^ni/.t'd  thai  a  deficient  amount  of 
amniotic  tlniil  exposes  the  embryo  tt)  injuries  and  undue  pressure,  owing 
to  the  fad  that  the  elastic  support  oi  the  normal  tjuantity  of  the  fluid  is 
lost.  Furiheniiore,  the  injuries  sustained  durinp^  difficult  labor  must  be 
taken  into  account ;  likewise  the  trauma  of  instruments  in  the  hands  of 
the  accoucher.  Prognathism  is  sometimes  ])r(i(hice<l  in  breech  presenta- 
tions by  the  Iiand>  ol  tlie  ohsletrician  wliile  making  traction  on  the  lower 
jaw  of  the  child,  causing  displacement  of  the  temporo-mandibular  joint. 
It  is  held  that  a  cleft  palate  may  be  caused  by  injury  of  the  embryo, 
the  mandible  i)ressing  into  the  maxilla,  thus  preventing  union  of  the  palate 
suture. 

The  changes  in  the  embryonic  nose  are  important  as  an  essential  to 
the  growth  of  the  face.  The  first  indication  of  the  formation  of  the  nose 
in  the  embryo  may  be  seen  at  the  second  month  when  a  groove  makes  its 
appearance  on  the  frontal  protuberance,  then  two  jjrojections  form  on 
each  side,  termed  nasal  processes,  the  external  pair  developing  the  outer 
walls  of  the  nose,  the  internal  forming  the  septum  (Fig.  2). 

The  mandibular,  or  first  pharyngeal,  arch  divides  into  two  part?, 
the  superior  joining  with  the  opposite  side  to  create  the  upper  jaw, 
while  the  union  of  the  inferior  maxillary  ])ortions  go  to  form  the  lower 
jaw,  and  the  nasal  processes  grow  downward,  at  the  tenth  week  reach- 
ing the  floor  of  the  nose,  which  has  been  formed  by  the  union  of  the 
two  superior  portions  of  the  mandibular  arch.  The  septum  of  the  embryo 
is  formed  of  two  parts,  which  coalesce  at  the  second  month,  and  which 
at  this  time  consist  of  cartilage.  Beginning  at  the  third  month  of  intra- 
uterine life,  ossification  begins  on  both  sides  of  the  septum,  which  now 
unites  to  form  the  vomer.  Into  the  groove  of  the  vomer  the  perpen- 
dicular plate  of  the  ethmoid  is  fitted  in  its  anterior  asi)ect.  the  rostrum  of 
ihc  sphenoid  bone  joins  above  and  the  nasal  crest  of  the  superior  maxil- 
lary and  the  palate  bones  below.  Thus  the  vomer  is  securely  locked  in 
its  place  by  surrounding  bones.  Septal  deformities  and  spurs  have  been 
found  to  exist  as  earlv  as  the  sixth  monili  in  the  eml)ryo.  The  ethmoid 
plate  docs  not  begin  to  ossif\'  until  tlie  sixth  month  <•>{  infancy.  Start- 
ing from  the  body  of  the  ethmoid  it  reaelK>  the  \ouier  in  the  third  year, 
and  the  process  is  completed  about  the  sixth  year.  Premature  ossifica- 
tion of  sutures  of  the  facial  bones  results  in  lack  of  growth,  and  the 
nasal  space  remains  abnormally  small,  especially  when  afi^ecting  the  inter- 
])alate.  intermaxillary  and  the  vomerine  suture.  An  obscure  form  of 
malnutrition,  such  as  rickets,  is  held  to  be  the  cause.  In  infancy  the 
bridge  <if  the  nose  is  low  and  undeveloped,  and  the  openings  are  on  a 
plane  witli  the  face,  tlie  ajiex  being  tijiped  uinvard  :  1)ut  as  the  septum 
develo]is,  the  bridge  i>  elevated  and  the  opening-  are  directed  downward, 


62 


arresting  in  this  manner  the  development  of  the  perpendicular  plate  ol 
the  ethmoid  bone,  causing-  the  deformity  known  as  pug  nose.  Unlike 
other  bones,  those  of  the  face  are  not  developed  from  cartilage,  but  are 
produced  within  sheets  of  consecutive  tissue,  and  are,  therefore,  spoken 
of  as  arising  by  intra-membranous  development. 


Fig.  3. 

Section  of  head  of  a  newly  born  infant,  showing  the  predominance  of  the 
ethmoidal  nasal  space  over  the  maxillary.  The  face,  while  helping  to  -form  the  orbit 
and  nasal  cavity,  is  essentially  for  the  jaws  and  teeth.  The  greatest  change  is  the 
downward  growth  of  the  face.  In  the  infant  the  face  is  to  the  cranium  as  one  to 
eight ;  at  two  years,  as  one  to  six ;  at  five  years,  as  one  to  four ;  at  ten  years,  as 
one  to  three;  and  in  the  adult,  as  one  to  two. 

Embryologists  have  demonstrated  that  the  nasal  passages  of  the 
child  differ  in  relative  size  and  form  from  those  of  the  adult. 

For  while  the  ethmoidal  portion  of  the  nasal  space  is  twice  as  high 
as  that  of  the  maxillary  portion  in  the  child  at  birth,  in  the  adult  they  are 
of  equal  height.  Somewhere  near  the  eighth  year  the  nasal  space  assumes 
relative  adult  proportions,  and  the  maxillary  portion  equals  in  height 
that  of  the  ethmoidal  portion. 

And  with  this  growth  and  the  descent  of  the  hard  palate  the  nostrils 
develop  slowly.  Thus  during  this  period  of  seven  years  the  nasal  organ 
of  the  child  is  under  stress ;  normal  development  is  taking  place,  while 
respiration  is  confined  chiefly  to  the  upper  ethmoidal  portion,  the  lower 


])c)rti()n  l)ciii!L;'  \cry  nnrniw  and  []\v  iiitfrinr  lurhiuatnl  hniu-  luuchinj^  the 
llonr  of  the  nose.  In  tliis  nianiur  w  c  may  accnunt  tor  thi'  daiip^i-rs  of 
acute  inllanimation  of  the  nares  in  tlic  infant,  wliicli  may  become  dis- 
tressing^ and  dangerous  on  account  of  interference  with  ])ro|)cr  fcedinjj 
and  oxyj^cnalii  HI. 


Fig.  4. 

Section  of  a  cliild's  nasal  space  at  the  a^e  of  three  \(.-ars.  liavini;-  developed  so 
that  the  maxillary  portion  represents  one-third  and  the  ethmoidal  portion  two- 
thirds  of  the  nasal  cavity.  The  mouth  of  the  eustachian  tube  is  on  an  even  plane 
with  the  hard  palate. 


.\  iKitahle  development  of  the  nares  takes  place 

Development  of  with  the  eruption  of  the  milk  teeth,  when  the  superior 

the  nares.  maxillary  hone,   which  i>  very  vascular,  increases  in 

its   dimensions,  and   gives   rise  to  the   formation   ot 

the  maxillarv  sinus.     At  birth   the  body  (^f  the  superior  maxillary  bone 

consists    almost    enlirel\     ol'    the    aU'eolar    ])rocess.    the    sockets    of    the 

teeth  beino;  in  contact   with  the  orbital   ])late.      However,  the  ii;rowth  of 

the    face   takes    place    simultaneously    with    that    of    the    maxilla    by    the 

formation  of  s]x-)nov  bone  between   the  alveolar  process  and  the  orbital 

plate  of  the  maxilla,  and  in  this  way  the  alveolar  process,  aloii.c:  with  the 

teeth,  become  scjiarateil   from  the  orbital  ])late.     Coincident  with  the  in- 
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crease  in  the  cancelous  tissue  upon  the  facial  and  dentary  aspects  of  the 
bone,  a  process  of  absorption  apparently  takes  place  upon  its  nasal  and 
orbital  surfaces,  which  causes  the  formation  of  the  sinus  and  the  broaden- 
ing of  the  nasal  chambers.  The  simultaneous  process  of  growth  and 
absorption  continues  until  the  eruption  of  the  wisdom  teeth  at  about 
the  twenty-fifth  year  of  life,  when  the  antrum  reaches  its  complete  and 
adult  form. 


Fig.  5. 

Section  of  child's  nasal  space  at  the  age  of  eight  years,  showing  that  the  nasal 
chamber  has  developed  so  that  the  maxillary  part  equals  that  of  the  ethmoidal. 
The  palate  has  grown  downward  and  the  eustachian  tube  is  above  te  plane  of  the 
palate. 

We  have  said  the  nasal  spaces  increase  in  size  by  the  downward 
growth  of  the  hard  palate.  In  proof  of  this  it  may  be  seen  that  in  the 
embryo  the  hard  palate  is  above  the  level  of  the  mouths  of  the  eustachian 
tubes,  while  in  the  newborn  it  lies  on  an  even  plane,  and  later,  about 
the  eighth  year,  considerably  below  it.  The  nasal  space  is  lengthened 
by  the  growth  of  the  plate  in  the  antero-posterior  direction,  and  by  the 
development  of  the  alveolar  process,  which  affords  space  for  three  molar 
teeth,  and  which  has  its  beginning  near  the  seventh  year,  to  be  com- 
pleted  at  the   time  of   full   dentition.      This   development   of   the   nasal 
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spaces  in  the  antcr(i-i)()>li.Tuir  dircciiiMi  ptislus  ilu-  inaxillar\  bones  for- 
ward and  canscs  the  orllio^nalhuus  face  <if  the  child  lu  assume-  the  more 
prognathous  form. 

The   head    and    the    face  j^^row   more   rapidly   in 

Development  of  Iw"  periods.     The  tirst  from  birth  t(_)  the  eij^hth  year. 

Bead  and  face.  'I'Uv    second    period    bej^^ins    at    jjuberty.    or    at    the 

fifteenth  year,  when  the  head  and  face  develop  in 
all  directions  alike,  and  arc  completed  in  the  female  about  the  nineteenth, 
year,  and  in  tlie  male  at  about  the  a^^e  of  twenty-one.  During-  the  in- 
tervening pericMJ,  from  the  seventh  to  the  iifteenlh  year,  much  less 
growth  takes  place.  The  development  of  the  chiUrs  face  may  be  divided 
into  three  stages.  During  the  first  year  the  examination  of  the  head  and 
face  is  general,  but  the  face  gains  distinctl\'  on  the  cranium,  more 
especially  in  the  lower  nasal  cavity.  The  second  stage  is  ushered  in  at 
the  seconil  year,  to  continue  to  the  fifth  year,  when  the  face  grows  more 
in  breadth.  From  the  fifth  to  the  seventh  year  the  face  grows  more 
in  length,  while  tlie  nose  develops  chiefly  in  the  lower  region.  The  hard 
palate,  forming  the  floor  of  the  nose,  descends  to  increase  the  dimen- 
sions of  the  space  above.  At  birth  the  hard  palate,  if  prolonged  back. 
would  strike  near  the  junction  of  the  basilar  process  and  sphenoid.  .\t 
the  age  of  three  it  has  grown  downward  to  strike  near  the  middle  of  the 
basilar  process,  and  at  the  age  of  si.x  it  may  be  seen  on  the  plane  with 
the  edge  of  the  foramen  magnum,  which  is  nearly  the  relationship  of 
the  adult  palate.  The  choanae  likewise  exhibit  changes  indicative  of 
l)alate  descent.  At  birth  the  height  of  their  cavities  is  about  six  mm., 
and  the  breadth  a  little  more.  At  the  first  year  it  has  doubled,  at  the 
second  year  its  height  has  increased  more  rapidly  and  has  changed  from 
a  circular  to  an  oblong  channel  :  at  the  seventh  year  its  perpentlicular 
axis  is  twice  the  length  of  the  horizontal,  and  has  assumed  at  this  ea'^Iy 
time  the  relative  adult  form. 

From  the  foregoing  we  conclude  that   at   about 

nasal  the    eighth     year     the     structures    have     practically 

Obstruction.  assumed  a  permanent  f(^rm,  and  it  may  be  said  that 

up   to   this   time   the   child    has   been   predisposed   to 

nasal  obstruction,  due  to  the  process  of  physiological  growth,  and  most 

especially   at   the   period   of    eruption   of   the   deciduous   teeth    ant!    first 

permanent  teeth.     At  about  the  fifth  year  the  third  tonsil  is  beginning  to 

assume   larger  ])roportions   and   threatens   to  close   entirely   the   narrow 

nasal   lumen.     Those  children  having  a   spacious  nasopharynx,   such  as 

those  descended  from  the  brachycephalic  type,  with  platyrhinnic  noses. 

and  the  mesocephalic  type,  are  less   liable   to  nasal   stenosis   than   those 

who  have  ancestors  of  the  dolychocephalic  head,   with  the  laptorhinnic 
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noses.  In  fact,  the  latter  class  always  suffer  more  or  less,  and  are  the 
most  frequent  visitors  to  the  rhinologist  and  the  orthodontist.  They  have 
inherited  a  type  of  facial  structure  called  the  leptoproscopic,  which  is  a 
narrow  and  long  face,  with  high  and  thin  nose,  small  orbital  cavities 
and  accessory  sinuses,  small  nasal  chambers,  and  a  high-arched  palate 
and  limited  alveolar  processes,  in  which  the  normal  teeth  can  not  find 
proper  alignment.  The  nasopharynx  appears  small,  and  its  dome,  like 
that  of  the  hard  palate,  is  Gothic  shape,  its  space  is  readily  encroached 
upon  by  the  pharyngeal  tonsil.  Thus  we  find  a  type  of  face  that  we 
are  tempted  to  say  was  produced  by  nasal  stenosis  and  mouth  breathing. 
The  fact  is,  however,  that  many  of  these  have  never  had  nasal  obstruc- 
tion, although  from  their  appearance  it  would  be  the  natural  inference. 
Such  patients  are  very  prone  to  nasal  stoppage  by  inflammation,  and  the 
smallest  portion  of  the  normal  pharyngeal  tonsil  may  produce  complete 
occlusion.  They  have  inherited  a  deficiently  developed  facial  structure, 
predisposed  to  catarrhal  affections,  and  are  a  type  that  must  not  be 
classed  as  having  resulted  from  nasal  obstruction,  but  rather  as  a  type 
developed  by  a  racial  characteristic  from  ancestors  who  may  have  suf- 
fered for  centuries  from  the  effect  of  nasal  stenosis-  and  oral  respiration. 
It  may  be  assumed  that  through  centuries  of  disuse  of  the  nose,  and  the 
baneful  effect  of  mouth  breathing,  a  type  of  this  character  has  gradu- 
ally evolved.  It  is  painfully  true  that  many  of  this  type  of  head  and 
face,  which  is  associated  with  a  frail,  bony  frame  and  chest,  become 
subjects  of  tuberculosis  later  in  life. 

Recent  autopsy  reports  that  many  subjects  dying  of  tuberculosis 
have  suffered  from  inflammation  of  the  nasal  membranes,  and  that  the 
majority  of  them  had  the  narrow  facial  outline,  with  small  nostrils  and 
imperfect  masticating  mechanism.  It  is  rare  that  the  opposite  type  be- 
come tuberculous,  such  as  are  endowed  with  a  strong  and  broad  face, 
perfect  teeth,  imbedded  in  a  rounded  and  strong  alveolar  process;  in 
short,  a  good  masticating  mechanism.  This  type  of  face  is  usually  asso- 
ciated with  a  strong  osseous  and  muscular  system  and  well-developed 
functions  of  digestion  and  assimilation.  They  more  often  have  a  brachy- 
cephalie  head,  with  wide  cheek  bones  and  broad  noses.  On  account  of 
their  spacious  nasopharynx  the  lymphoid  tissue  never  produces  the 
some  degree  of  stenosis  as  in  the.  narrow  face.  Frequently  the  so-called 
adenoids  assume  large  proportions  in  these  subjects,  but  remain  unnoticed 
because  they  have  plenty  of  space  around  them.  The  alveolar  arch 
has  the  normal  circumference  and  the  teeth  arrange  themselves  in 
proper  alignment,  so  that  the  function  of  the  jaw  is  in  full  use;  in  con- 
sequence the  muscles  of  mastication  supply  by  their  proper  activity  the 
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requisite  amount  of  lyni])h  and  Ijhxxl  to  the  ])arti»  for  their  development. 
These  patients,  wlicn  attacked  with  nasal  stenosis,  suffer  less  from  lack 
of  oxygen  and  malnutrition,  and  their  deciduous  teeth  remain  intact 
their  full  time.  They  do  not  sufifer  from  premature  loss  of  the  decidu- 
ous teeth  through  decay,  and  escape  the  deformin|2;-  efTect  upon  the  alveolar 
arch,  which  the  premature  loss  of  the  decidu(jus  teeth  produce. 

The  opinion  is  general  among  medical  men  that 

Influences  of  heredity  influences  the  condition  which  induces  mal- 

ficrcdity.  development.     In  our  country  a  mixture  of  races  is 

in  progress  such  as  has  never  before  been  wit- 
nessed. The  old  Aryan  race,  which  divided  and  lived  exclusively  in 
different  parts  of  Europe  for  many  centuries,  is  uniting  in  marriage  on 
this  continent,  and  the  result  is  that  asymmetry  is  the  rule  rather  than 
the  exception.  According  to  Broco  intermarriage  of  the  long  and  round 
heads  often  results  in  deformities  in  the  offs])ring.  The  ears  and  nose 
strongly  cxIiilMt  the  influence  of  heredity.  The  long  or  dolychocephalic 
head  has  a  high  and  long  nose,  while  the  round-headed  individual  is 
endowed  with  a  broad  and  low  nose.  Should  a  child,  therefore,  inherit  the 
nose  from  one  parent  and  the  jaws  frc^m  the  other,  there  would  result 
an  asymmetry  of  the  face.  Thus  realizing  that  the  people  of  the  United 
States  constitute  a  composite  race,  we  may  account  for  the  irregular 
structure  of  the  face,  nose  and  teeth  of  our  neighbors.  The  purer  a 
race  is,  the  more  regular  and  distinctive  are  its  features.  The  prevalency 
of  deviated  septums  and  other  anomalies  that  give  rise  to  nasal  stenosis 
may  be  ascribed  to  structural  defects,  due  to  the  evolutionary  changes 
that  are  caused  by  the  intermarriage  of  different  races  in  our  country. 

The  fact  that  a  high-arched  palate  with  irregular  teeth  is  usually 
found  co-existing  with  nasal  ohstructinn.  has  given  rise  to  the  theory 
that  the  interference  with  nasal  resi)iration  is  the  first  exciting  cause  ot 
this  condition  ;  and  it  may  be  consistently  argued  that  when  the  func- 
tion of  the  nose  is  interrupted  the  friction  of  the  air  currents  by  inhala- 
tion and  exhalation  can  not  exert  the  re([uisite  stinuilation  to  growth,  ami 
the  circulation  of  mitrient  material  is  lessened,  so  that  diminished  nutrition 
is  the  result.  The  non-use  of  any  organ  has  always  the  consequence 
of  either  that  of  non-development  or  atrophy,  and  the  degree  of  disuse 
of  anv  organ  determines  the  degree  of  arrested  development. 

The  maxilla  is  in  no  small  wa\-  dependent  upon 

Influence  of  ^'^^'  nasal  function  for  its  growth.     The  osteogenetic 

Disease  of  nasal         centers  and  resorptive  process  of  the  vascular  upper 

Passages.  maxilla    will    be    interfered    with    by    disuse    of    the 

nasal   organs.     The   hard  palate  and   alveolar   arch. 

being  limited  to  the  growth  of  the  superior  maxillary  bone,  will  remain 
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too  small  for  the  proper  eruption  of  the  teeth,  which  remain  the  same 
in  size  and  number.  An  imperfect  masticating  apparatus  is  inevitably 
the  result,  because  the  teeth  can  not  come  in  proper  apposition  in  an  un- 
dersized alveolar  arch.  In  a  general  way  that  palate  may  be  considered 
normal  when  mouth  breathing  can  be  excluded,  where  no  deviated  sep- 
tum exists,  and  when  the  individual  has  not  suffered  from  malnutrition 
or  rickets.  A  high-arched  palate  in  the  long,  narrow  face  is  a  normal 
attribute.  An  abnormally  low  palate  was  found  by  Professor  Swain, 
of  Yale,  in  skulls  of  the  Flathead  Indians.  This  tribe  of  Indians  have 
a  custom  of  binding  a  board  on  the  heads  of  their  children  with  a  view 
of  flattening  their  heads.  The  effect  upon  the  ha.rd  palate  was  marked, 
the  index  of  its  height  was  33,  much  less  than  the  height  of  the 
round  heads,  which  is  46,  and  about  half  the  height  of  the  long  head, 
which  is  about  60.  By  this  observation  it  is  revealed  that  the 
mechanical  force  of  binding  the  head  was  transmitted  through  the 
septum,  and  affected  the  position  and  form  of  the  hard  palate.  If  it 
can  be  pushed  down  by  such  intervention  it  is  pertinent  to  inquire  into 
the  forces  that  retard  its  descent.  As  already  stated,  if  the  nose  is 
obstructed  the  stimulating  air  currents  can  not  exert  the  proper  func- 
tions upon  the  organ,  inflammatory  swellings  interfere  with  nutrition, 
and  the  proper  development  is  interfered  with  on  the  theory  of  disuse. 
Nasal  obstruction,  inherited  or  acquired,  and  its  inevitable  results,  mouth 
breathing  and  malnutrition  with  deformation  of  the  facial  struc- 
ture, have  given  rise  to  a  symptom  complex,  variously  termed  adenoid 
face  or  lymphatic  diathesis.  Its  indication  differs  according  to  the  loca- 
tion of  the  nasal  obstruction,  which  may  be  due  to  anterior  or  posterior 
turbinated  bodies,  septum  deviation  or  spurs  or  adenoids.  According 
to  the  degree  of  obstruction  to  respiration  and  malnutrition,  the  patient 
may  have  a  vacant  and  pale  face,  open  mouth,  hanging  lower  jaw,  defec- 
tive and  curiously  toned  voice,  restlessness  and  a  tendency  to  snore  in 
sleep,  purulent  discharge,  diminished  hearing  capacity,  or  recurrent 
headaches,  associated  often  with  undeveloped  mentality,  and  frequent 
gastro-intestinal  attacks.  In  children  over  eight  years  the  deforming  in- 
fluence is  marked  by  a  high-arched  and  deformed  palate,  irregular 
eruptions  of  the  permanent  teeth  and  deficient  chest  development.  It 
is  conceivable  that  while  heredity  influences  conditions  which  induce 
deformities  of  face,  yet  from  what  has  been  said  about  normal  de- 
velopment, the  conclusion  may  be  drawn  that  it  is  more  the  result  of 
interrupted  development  due  to  external  causes,  such  as  injuries  and 
obstruction  by  adenoids.  The  normal  growth  of  the  face  away  from 
the    skull,    which    is    in    active    progress    up    to    the    eighth    year,    may 
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1)C  easily  retarded  by  disturl)rd  metal)! )lisni.  by  disuse  of  the  function  of 
the  nose,  and  by  the  <liseases  occurrinj^  secondary  to  nasal  (obstruction 
and  mouth  breathing-.  The  consef|uent  faulty  apposition  of  teeth  pre- 
vents the  proper  finiction  of  mastication,  another  im])ortant  cause  of 
retarded  g^rowth  of  the  jaws.  The  associated  mental  defects  in  case  of 
nasal  obstruction  are  due  to  stasis  or  lymph  in  the  menins^eal  membranes, 
which  ma\"  be  ascribed  entirely  to  mechanical  causes,  for  upon  removal 
of  the  obstructing-  adenoids,  the  coni^ested  lymph  channels  disappear,  and 
with  it  the  headaches  and  mental  depression.  Early  attention  to  mal- 
nutrition, and  removal  of  obstrvictinn  when  first  seen,  will  favor  a  nor- 
mal develojoment.  and  save  the  child  from  the  sti^c^ma  of  mental  and 
physical  degeneracy.  We  believe,  however,  that  above  designation  by 
evolutionists  is  unfortunate,  because  these  malformations  affect  the  frame 
of  the  face  and  head,  and  very  remotely,  if  at  all.  the  brain. 

The  constitutional  efifects  of  nasal  stenosis  and 
Constitutional  '^''^'  respiration  are  often  seen  in  defective  chest  de- 

€ffccts  Of  velopment.     \\'hile  it  may  be  possible  to  obtain  suf- 

Hasal  Stenosis.  ficient   air    through    the   mouth    for   oxygenation    of 

the  blood,  yet  by  this  process  of  breathing  the  chest 
muscles  are  not  sufficiently  engaged  and  are  always  retarded  in  their 
growth.  The  chest  is  found  sunken  and  flat,  and  the  muscles  furnish 
only  sut^cient  power  for  shallow  respiration.  The  inspiration  and  ex- 
piration are  less  full  than  in  the  subjects  who  breathe  through  the  nose. 
The  paleness  of  the  face  is  partly  due  to  the  faulty  action  of  the  muscles 
of  the  chest,  for  the  ribs  are  not  sufficiently  elevated  to  permit  the  air  to 
enter,  and  bring  about  proper  oxygenation.  The  thoracic  mechanism 
failing,  the  diaphragm  and  abdominal  muscles  arc  dependetl  upon  for 
aeration,  which  are  insufficient.  In  conse(|uence  certain  blood  changes 
take  place,  such  as  a  diminished  number  of  red  corpuscles,  increased 
number  of  the  white,  and  the  production  of  some  abnormal  blood  cells, 
known  as  lymphocytes  and  macrocytes. 

In  closing  we  may  brieflx'  mention  what  treat- 
treatment,  ment  is  indicated  to  prevent  deformities  and  arrest 
of  development.  It  is  mainly  to  remove  nasal  ob- 
struction and  malnutrition.  A  vicious  circle  is  created  by  nasal  stenosis, 
compelling  oral  respiration,  resulting  in  an  infection  o\  the  air  tract, 
the  aural  cavity  and  gastro-intestinal  tract,  which  ends  in  malnutrition 
and  deformation  of  the  facial  structure.  Faulty  metbolism  may  like- 
wise initiate  the  process,  to  be  later  followed  by  nasal  stenosis.  The  mas- 
ticating mechanism  becomes  faulty  through  malocclusion.  The  rcspiiT.- 
tory  function  is  lessened,  and  chest  remains  undeveloped,  and  such  sub- 
jects grow  up  with  little  resistance  to  the  infectious  diseases,  freijuentlv 
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becoming  tuberculous.  Treatment  consists  in  removal  of  obstruction  to 
nasal  respiration  by  hygienic  or  medicinal  treatment,  and  by  surgical 
methods.  Nasal  stenosis  should  be  corrected  at  time  of  first  appearance 
at  any  age ;  the  best  results  are  obtained  early  in  life  or  during  the 
period  of  development  from  the  first  to  the  sixth  year,  or  before  ossifica- 
tion has  set  in.  If  the  palate  fails  in  descent  and  teeth  erupt  irregularly, 
correction  by  an  orthodontist  should  be  resorted  to  as  early  as  possible, 
beginning  even  with  deciduous  teeth  in  order  to  assist  the  normal  devel- 
opment of  face,  palate  and  teeth  by  mechanical  means. 
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Discussion. 


Dr.  Hartz  has  discussed  for  us  to-day  the  de- 
Dr.  milton  C.  Ulatson,     velopment  of  the  internal  face,  and  the  influence  of 
Detroit.  nasal  and  post-nasal  obstructions  upon  the  develop- 

ment of  these  parts.  I  think  we  can  not  fail  to  be 
impressed  with  the  thought  that  the  only  logical  conclusions  that  can  be 
drawn  from  the  facts  he  has  presented  are,  that  there  is,  beyond  any  ques- 
tion, a  close  relationship  between  the  development  of  the  tissues  with 
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which  wc  have  to  deal  (hrt'clly.  and  those  of  the  na>al  rfi^don  ;  aiul  that 
the  greatest  possihle  inlluence  for  good  must  come  from  ilu'  early  correc- 
tion of  malocclusion  of  the  teeth. 

The  exact  relative  inii)ortance  of  nioulh-hreathin^'.  malnutrition,  ini- 
proj)erly  exercised  masticating  function,  and  lowered  vitality,  as  ])rimarv 
or  secondary  factors  in  the  ])roduction  of  malocclusion,  is  hard  to  deter- 
mine ;  however,  they  are  all  factors  that  nuist  be  reckoned  with  if  we 
attain  our  greatest  usefulness  in  the  correction  of  oral  deformities.  If 
by  any  chance  later  investigations  should  show^  conclusively  that  the 
])rimary  cause  of  malocclusion  is  of  an  hereditary  character,  we  would 
still  be  under  obligtion  to  consider  all  the  above-named  evil  influences, 
for  they  would  still  be  secondary  factors  at  least.  Regardless  of  whether 
nasal  occlusion  is  a  ]irimarv  or  a  secondary  factor,  it  must  be  apparent 
that  a  confirmed  mouth-breather  can  never  properly  masticate  his  food 
because  he  needs  his  mouth  for  breathing  purposes,  and  that  failure  to 
perform  this  function  will  have  a  twofold  efifect.  one  bearing  upon  diges- 
tion and  nutrition,  the  other  upon  the  lack  of  development  due  to  disuse 
of  the  jaws.  The  lowered  vitality  of  an  individual  who  is  not  receiving 
a  normal  share  of  oxygen  must  also  be  granted  a  place  of  jironiinence 
in  the  list  of  evil  influences,  so.  to  my  mind,  the  active  care  of  these 
cases  will  not  change  greatly,  even  though  the  relative  importance  of 
various  etiological  factors  may  eventually  receive  more  or  less  prominence 
than  we  now  accord  them. 

The  first  period  of  active  growth  of  the  nasal  region  is  from  the 
first  to  the  seventh  or  eight  year,  so  we  are  told,  and  this  being  true,  we 
surely  can  not  fail  to  appreciate  the  fact  that  the  greatest  good  must  come 
from  very  early  attention,  even  at  three,  four  or  five  years  of  age.  This 
will  produce  the  greatest  possible  stimulation  to  a  more  active  nasal  de- 
velopment, thus  relieving,  to  a  degree  at  least,  the  general  systemic 
evils  dependent  upon  nasal  stenosis.  The  stimulating  effect  of  ortho- 
dontic interference  extends  to  all  tissues  adjacent  to  those  actually 
operated  upon,  a  fact  still  disputed  by  some,  but  one  generally  accepted 
by  most  thoughtful  observers.  Tf  advantage  is  taken  of  the  possible 
increased  masticating  capacity  after  occlusion  has  been  restored,  the 
renewal  of  this  function  will  have  a  persistent  stimulating  eft'ect  tending 
to  bring  about  renewed  nasal  development ;  thus  the  relatiiMisiiip  and 
interdependence  of  the  rhinologist  and  orthodontist  becomes  apparent. 

The  binding  of  a  board  on  the  top  of  the  head  of  children  of  the 
Flathead  Indians  probably  influenced  the  development  of  the  palatine 
portion  of  the  maxilla,  because  the  bandages  were  wound  about  the  man- 
dible, pressing  it  hard  against  the  maxilla;  though  if  it  can  be  determined 
that  the  bandages  were  not  thus  ajiplied.  then  the  fact  becomes  one  of 
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importance,  because  if  any  outside  influence  affecting  the  development 
of  the  cranium  affects  also  the  growth  of  the  maxilla  it  is  more  than 
probable  that  outside  influences  directly  affecting  the  development  of  the 
maxilla  might  also  react  unfavorably  upon  the  cranial  development. 

The  essayist's  position  in  regard  to  the  perverted  influence  of  the 
tongue  in  mouth-breathers  is,  I  believe,  well  taken,  for  under  normal 
conditions  it  exerts  not  only  a  persistent,  but  a  pronounced  stimulating 
effect.  This  is  well  illustrated  by  the  excessive  development  of  the  jaws 
and  the  wide  spaces  between  the  teeth  of  patients  who  have  an  unusually 
muscular  tongue. 

Dr.  Hartz  referred  to  hereditary  influence,  and  mentioned  inci- 
dentally the  large  nose  and  the  long  face  of  two  radically  different 
types.  I  happen  to  know,  from  many  conversations  with  the  Doctor 
upon  this  subject,  that  he  does  not  believe  such  conditions  ordinarily 
result  from  the  intermarriage  of  different  types,  but  the  very  fact  that 
it  does  at  times  occur  must  be  explained  before  we  can  say  that  children 
never  inherit  certain  anatomical  characteristics  from  one  parent  which 
are  out  of  harmony  with  certain  other  anatomical  features  like  those  of 
the  other  parent. 

This  society,  as  a  whole,  has  heretofore  credited  heredity  with  a  very 
unimportant  place  as  an  etiological  factor  in  the  production  of  malocclu- 
sion. I  can  not  help  but  feel  that  this  position  has  been  an  extreme  one, 
and  that  eventually  further  investigation  will  reveal  its  importance. 

It   has   occurred   to   me  that   the   depth   of  the 
Dr.  Burt  Jlbdl,         inhalation  must  be  influenced  directly  by  the  orifice 

ColCdO,  Ohio.  through  which  the  air  enters.     A  given  quantity  of 

air  passing  through  a  smaller  orifice  would  require 
a  greater  length  of  time.  In  nasal  respiration,  the  orifice  being  smaller, 
there  is  a  greater  pull  of  the  respiratory  muscles  in  the  effort  to  get  the 
requisite  amount  of  air.  This  effort  gives  tone  to  these  muscles,  and 
deepens  the  respiration.  The  deeper  the  respiration  the  greater  the 
amount  of  oxygen,  and  the  better  the  tone  of  the  whole  body. 

In  1885  Zeim  performed  the  laboratory  experiment  of  stopping  per- 
manently one  nostril  of  young  animals,  and  found  that  there  was  a 
corresponding  lack  of  development  on  that  side  of  the  head.  Collier,  in 
London,  tried  the  same  experiment,  stopping  both  nostrils,  and  found  the 
lack  of  development  was  bi-lateral.  When  we  take  into  consideration 
that  there  are  twenty-five  thousand  struggles  for  breath  in  the  course 
of  twenty-four  hours  in  a  bad  case  of  adenoids,  and  this  not  for  one  day, 
but  for  days  and  months  together,  with  no  relief,  we  begin  to  see  why 
there  is  the  worn,  tired  expression  we  see  so  often  in  these  cases.  Yet 
I  believe  we  have  not  placed  enough  emphasis  on  the  one  factor  in  these 
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results  that  is  of  paranidunt  iin|)(»rtancc.  When  tlie  cliild  is  asleep  there 
is  a  constant  action  of  the  sub-conscious  brain,  opcninj:^^  the  nK)Utli, 
opcratin_c^  the  muscles,  etc.,  throui^h  the  rcllcxcs,  all  operating  in  an 
uiiiialnral  way,  o\er\\orkinG;'  lliis  brain.  There  is  brain  fag,  so  to  speak. 
llow  can  till'  child  hv  bright  mentally?  It  is  taxed  bcvond  the  fatigue 
limit  all  tlic  while. 

After  examining  a  great  many  skulls  of  the  aboriginal  races,  in  which 
he  found  scarcely  any  malocclusion,  Catlin  says  if  he  were  to  attempt  to 
bequeath  to  ])osterity  the  most  im]:)ortant  motto  human  knowledge  could 
convey  it  would  be  told  in  three  words,  ".Shut  xour  mouth." 

1    was   much    interested    in    Dr.    Hartz's    paper. 
Dr.  Uarncv 6.  Barnes,       1   noted  ])articularly  his  remarks  regarding  growths 
Cleveland,  Ohio.  in    the    nasal    passages   occurring    between    the   ages 

of  one  and  seevn  years — and  then  the  stoppage  until 
about  sixteen  years  of  age,  if  I  imderstood  him  correctly.  Therein  lies 
the  key  to  malocclusion  of  the  teeth.  1  think.  I  have  been  observing 
very  young  children  for  five  or  si.x  years  now — seeing  many  of  them  at 
birth,  and  noting  in  most  of  those  instances  the  healthy  condition  of  the 
child  and  its  mother.  The  children  suffering  frf)m  these  troubles  are 
almost  invariably  "bottle  babies,"  and  have  sutTered  from  lualnutrition. 
The  air  passages  are  deficient.  Nor  do  you  find  proper  growth  spaces 
between  the  incisors,  cuspids  and  temporary  molar  teeth. 

The  remarks  of  Dr.  Watson  that  we  should  consider  malnutrition, 
heredity,  abnormal  breathing,  etc.,  all  as  factors,  seem  well  taken.  We 
may  have  a  predominant  factor,  of  course,  which  operates  until  the 
cycle  is  established,  working  against  the  child  uK^re  and  more  as  time 
goes  on. 

]\Iy  observation  has  been  that  all  of  these  irregularities  of  any  con- 
sequence are  shown  in  the  tem]:)orary  teeth.     All  of  them. 

1    suppose   we   all   agree   that   nasal   obstruction 
Dr.  OttOlcngui.  •'^nd   mouth-breathing  are   factors  in   the  production 

of  malocclusion.  1  call  your  attention  to  the  fact 
that  in  explaming  how  the  mouth-breathing  produces  malocclusion, 
we  have  heretofore  heard  more  alxnU"  the  inlluences  of  malevolent 
forces — depression  of  the  jaw,  nuiscular  pressure,  etc.  Thus  it  has 
been  explained  mainly  along  mechanical  lines.  1  do  not  deny  any  of 
these  causes,  but  it  seems  to  me  the  more  imjxirtaiU  point  is  that  the 
poor  breathing  contributes  to  malnutritii^i.  and  the  latter  to  a  lack  i^f 
development  of  the  parts. 

There  is  a  paragraph  in  the  essayist's  paper  to  the  etiect  that  if 
an  arch  is  imdeveloi)ed.  the  large  teeth  growing  into  it  must  necessarily 
come  in  crowded.     That,  gentlemen,  is  quite  different  from  inheriting  a 
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small  jaw  from  one  parent  and  a  large  set  of  teeth  from  the  other.  You 
would  find  such  a  case  difficult  to  correct.  But  when  normal  development 
is  checked  by  prompt  and  early  interference  we  may  re-establish  de- 
velopment and  produce  the  full  size  of  arch  which  that  individual  should 
have  had. 

I  take  issue  with  the  essayist  on  one  point.  It  does  not  seem  to  me 
that  the  fact  that  a  deflected  septum  has  been  found  in  an  embryonic 
fetus  proves  heredity.  If  so,  then  all  congenital  faults  are  inherited, 
because  all  physical  defects  found  in  a  newly  born  babe  must  have  existed 
in  utero — such  as  cleft  palate,  for  instance.  I  can  not  believe  very  much 
in  the  heritage  of  actual  deformity. 

In  reference  to  the  finding  of  deformed  septums 
Dr.  l>cnry  3. 1)art2.  and  spurs  in  the  embryo  at  the  sixth  month,  one  of 
our  best  embryologists  and  anatomists.  Professor 
Mihalkovics,  of  Budapest,  reported  having  noticed  them.  He  did  not  say 
how  they  were  produced,  whether  by  injury  of  the  embryo,  or  by  in- 
heritance from  ancestors.  No  one  can  tell.  Dr.  Abell  spoke  of  nasal 
respiration  affording  better  chest  development.  It  is  unknown  to  me 
how  the  additional  pressure  is  obtained,  that  can  not  be  had  by  oral 
respiration.  Rhinologists  are  beginning  to  appreciate  the  work  of  the 
orthodontists  more  and  more.  On  a  recent  trip  to  the  East  I  noticed 
that  their  interest  is  aroused  and  more  "mutual.  The  claims  of  the  ortho- 
dontists that  they  can  enlarge  the  nasal  space  by  mechanical  means  is 
not  quite  admitted,  although  the  theory  that  by  stretching  the  arch  the 
palate  is  assisted  in  its  descent  appeals  to  reason.  Careful  measure- 
ments would  decide  the  matter.  The  co-operation  of  rhinologists  and 
orthodontists  will  accomplish  much  for  humanity  in  correction  of  faulty 
nasal  respiration  and  imperfect  mastication.  The  correction,  however, 
should  be  undertaken  during  the  early  development  period.  The  broad- 
ening of  the  child's  face  takes  place  principally  during  the  age  of  from 
two  to  five  years.  Any  obstruction  in  the  nasal  region  at  this  time  would 
have  a  tendency  to  prevent  the  normal  growth,  and  a  more  or  less  nar- 
row face  is  the  result.  In  fact,  the  entire  face  is  retarded  in  its  proper 
growth  by  the  failure  of  the  respiratory  function  of  the  nose.  The 
diseases  produced  by  mouth-breathing  aid  in  the  arrest  of  development, 
especially  by  the  catarrhal  and  the  digestive  disturbances.  I  think  the 
obstruction  should  be  removed  as  early  as  possible,  and  hygienic  and 
medicinal  measures  instituted  to  prevent  malnutrition.  The  family  phy- 
sician is  usually  the  first  to  see  the  difficulties  in  the  child,  and  I  propose 
to  spread  this  new  knowledge  of  orthodontia  and  rhinology  in  the 
medical  societies. 
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I  believe  stenosis  of  the  nose  and  nioulh-breatliinc^  is  the  fir^^t 
etiological  cause  of  malocclusion,  the  two  factors  workin*^  toj^cther, 
inducing  a  limited  maxilla  and  palate,  in  which  the  teeth  can  not  nor- 
mally find  place.  It  is  conceivable  that  malnutrition  might  initiate  or 
work  at  the  same  time  in  maldevelopment  of  the  facial  structure. 
Through  faulty  metabolism,  either  during  embryonic  existence  or  later 
when  bottle  fed,  the  child's  blood  stream  may  abound  with  imperfectly 
oxidized  food,  irritating  in  nature,  which  sooner  or  later  begets  an 
increase  in  the  size  of  the  turbinated  bodies  of  the  nose  and  in  the 
tonsils.  Such  children  are  said  to  have  inherited  a  rheumatic  diathesis, 
and  sometimes  have  large  tonsils  at  the  first  or  second  year.  In  conversa- 
tion with  Professor  Kilian,  of  Freiburg,  a  noted  authority,  I  was  im- 
pressed with  the  etiological  difficulty  of  this  subject.  He  seemed  inclined 
to  the  belief  that  nasal  stenosis  and  oral  respiration  were  the  paramount 
factors  in  the  production  of  these  deformities ;  but  he  also  believed  that 
inheritance  plays  an  important  predisposing  role. 


Double  Resection  for  the  treatment  of  mandibular  Protrusion. 


Bv  Max   Bali.in,   M.D..   Detroit,  Mich. 


'Sir.  H.  A.  M.,  a  young  man  twenty-two  years  old,  consulted  me 
first  on  May  lo,  npj.  complaining  about  the  protrusion  of  his  lower 
jaw  that  caused  him  a  great  deal  of  trouble,  and  for  which  dental  treat- 
ment, tried  from  early  childhood  to  this  day,  had  been  of  no  avail.  He 
was  verv  much  embarrassed  by  his  deformity,  mastication  being  prac- 
tically impossible,  and  speaking  being  rendered  very  difficult.  The  knowl- 
edge of  his  deformity  kept  the  young  man  from  society  and  made  him 
of  rather  melancholic  disposition. 

On  examination  I  found  an  otherwise  healthy  young  man.  whose 
lower  incisor  teeth  protruded  to  such  extent  that  the  distance  between 
upper  and  lower  incisors  measured  half  an  inch.  The  teeth  were  very 
defective;  the  incisors,  two  canines,  one  premolar  and  only  one  molar 
were  present  on  the  lower  jaw.  On  the  upper  jaw  the  incisors,  two 
canines  and  two  molars  were  present.  On  the  lower  jaw  there  was  a 
big  defect  between  the  premolar  and  the  molar  on  each  side.  The  alveo- 
lar process  was  quite  atro])hic  at  the  place  of  this  defect  (see  Fig.  i). 

The  teeth,  the  incisors  especially,  were  grooved  on  their  crowns, 
so-called  Hutchinson  teeth.  There  is  nothing  in  the  family  history  of 
the  young  man  that  can  be  made  responsible  for  this  condition  of  the 
teeth,  the  same  probably  being  only  due  to  non-use.  caused  by  protrusion 
of  the  mandible.     At  first  sisrht  one  can  sec  that  in  this  case,  as  in  most 
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of  the  kind,  the  condition  is  due  to  sub-development  of  the  maxilla ;  as 
you  see  the  upper  jaw  is  very  small  and  the  palate  is  very  high.  You 
also  notice  that  the  teeth  are  very  sparingly  developed  in  the  upper  jaw, 
as  stated  above,  only  twelve  being  present.     The  size  of  the  mandible 


Figs,  i  and  2. 

Fig.  I. — Model  taken  from  patient  before  operation,    a  and  h,  lines  of  resection. 
Fig.  2. — Model  after  operation. 

must  be  considered  normal.  The  development  of  the  upper  jaw  has 
been  arrested,  and  hence  the  protrusion  of  the  mandible  is  due  to  sub- 
development  of  the  maxilla. 

Mainly   on   account   of   the   melancholic    disposition    of   the    patient 
caused  by  his  deformity,  and  also  on  account  of  practical  reasons,  masti- 
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cation  and  spcicli  l)rinL;  inlcrt'riTd  with  1)\  ihc  (lct"<irniit\ .  donhk-  ])lastic 
resection  of  ilic  jaw  was  ])ro|)osc'd  and  readily  accr] )U'd.  I  consulted 
my  friend.  I  )r.  Jackson,  a  doctor  df  dentistry  and  medicine,  who  made 
tlie  model  and  also  fitted  the  necessar\  appliances  to  the  teeth  to  keep 
the  fragments  of  the  jaw  in  ^ood  position  after  the  operation.  It  is 
mainly  tine  to  the  skill  and  valnahle  su.c^ij^estions  of  Dr.  Jackson  that  such 
g^ood  results  have  heen  accomplished  in  this  case.  Previous  to  the 
operation.   Dr.  Jackson  cleaned  the  ])atient's  teeth  and   fastened  An^^le's 


Fig.  3.  l-'iG.  4. 

Fics.  3  and  4. — Plicitograplis  of  patient  before  and  after  operation. 


the  Cecbniquc  of  the 
Operation. 


fracture  clamps  to  the  premolars  and  molars  on  hoth  sides  of  the  man- 
dible ;  that  is,  to  the  teeth  between  which  the  resection  of  the  mandible 
was  to  be  made. 

The  operation  was  performed  on  May  20,  ux)/, 
at  Harper  Hospital.  Ether  was  administered  and 
the  incision  made  tui  the  lower  edi;e  of  the  jaw.  The 
soft  parts  were  detached,  and  by  means  of  a  curveil 
elevator  the  mucous  membrane  was  peeled  from  the  alveolar  process 
without  openin-.;-  tlie  oral  cavity.  Then  a  trapezoid  shaped  piece  was 
resected  from  the  mandible.  The  same  was  repeated  on  the  other  side 
of  the  jaw.  so  that  practically  on  both  sides  the  piece  between  molars 
and  cusjiids  was  removed  (see  Fig-.  1).  The  base  ^^\  the  removed  piece 
was  somewhat   larger  than   the  ai>ex  :  the  l)ase  measured  abmit   half  an 
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Fig.  5. 


Fig.  5. — Radiogram  before  operation.  The  protrusion  of  the  mandible  reached 
oyer  the  photographic  place;  still  the  radiogram  will  give  a  good  idea  of  the 
disproportion. 
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incli.  Tlu'  anlrriiir  fr:i,L;iiHnl  was  t-asily  adaptcil  tn  \hv  posli-rior.  Two 
drill  holes  were  iiiaile  in  llicir  lower  ed^'..'-.  and  tlie  tra;,Miieiils  were 
fastened  toj^elher  with  ^il\er  wire.  The  wound  was  sutured.  .After  this 
the  union  of  the  tra^nients  was  made  more  ^eeure  hv  wirin;^^  toj^e-ther 
the  fraeture  elam])s.  which  I  )r.  Jackson  had  a])])lied.  This  last  was  the 
first  hand  ot  a  surgeon  whicli  entered  the  oral  cavitv  during  the  ojjera- 
tion.  ik'fore  this  act  the  whole  operation  was  ])erl'ormed  outside  of  the 
mouth,  f^reat  care  heinj.;-  taken,  as  1  have  mentioned,  not  to  penetrate  the 
mucou.s  memhrane  in  detaching;  the  soft  parts  and  in  sawinj^.  As  to  the 
techni([ue  on  the  first  side.  1  used  a  saw  dri\en  hy  an  electric  motor, 
the  same  as  1  use  for  trephining;'.  (  )n  the  other  sicle  1  excised  the  jjiece 
with  the  old  style  chain  saw.  leadiny  the  same  round  the  mandible  with 
a  Decham])s  aneurysm  needle.  I  must  say  that  the  second  method  is 
preferable.  The  chain  saw  method  took  two  minutes,  and  the  electric 
saw  method  much  long'er.  and  it  was  very  hard  to  saw  in  straii^ht  lines. 
Besides  this,  the  electric  so-called  ripsaw  easil\  causes  burninii,''  of  the 
tissues. 

The  patient  made  an  uneventful  rec  »ver\-,  and  left  the  hos])ital  after 
about  a  week.  The  wound  healed  by  first  intention,  and  1  can  demon- 
strate to  you  the  result  on  the  gentleman  himself,  and  hy  the  accom])any- 
ing  pictures  (see  Figs.  1-5). 

After  the  patient  left  the  hospital  it  was  seen  that  tlie  lower  and 
upper  teeth  would  not  come  into  contact.  Again  Dr.  Jackson  hel])ed  the 
young  man  through  this  trouble  by  grinding  ofif  the  crowns  of  the 
molars.  This,  bv  the  way.  could  have  easily  been  detected  before  the 
operation  with  the  aid  of  the  X  ray  picture,  w  hich  shows  clearly  that  the 
lengths  of  the  molars  would  ])revent  contact  of  the  incisors,  even  after 
shortening  of  the  mandible  (see  Fig.  5).  This  shows  the  im]iortance  of 
having  a  good  X  ray  picture  taken. 

The  result,  as  you  see.  is  a  very  favorable  one.  The  patient's  facial 
expression  is  ver\-  much  im])roved,  and  the  young  man,  wh;)  tormerly  was 
shy  and  kept  away  from  society,  T  am  told,  is  now  a  favorite  with  young 
ladies. 

Tn    conclusion,    I    wmild    like    to   mention    a    few 

Conclusions.  jioints   in    the   technique   of    this    operation.      In    the 

first  i)lace  strict  asejisis  should  be  a  condition  with- 
out which  successfid  work  is  impos>ible.  Therefore,  opening  i)\  the 
oral  cavity  during  the  operation  should  not  occur,  as  this  would  certainly 
lead  to  suppuration  and  non-union  of  the  bones.  In  our  case  opening 
of  the  oral  cavitv  was  easil\  ])revente(l.  as  we  had  no  teeth  to  encounter 
at  the  point  of  resection,  therefore,  the  mucosa  over  the  alveolar  process 
could  be  easily  detached  without  injuring  it.     If  the  lix'th  are  extracted 
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during  the  operation,  communication  between  the  external  incision  and 
the  extraction  wound  will  always  take  place.  I  would  recommend,  there- 
fore, to  extract  the  teeth,  necessary  to  remove  for  the  resection,  first,  and 
then  wait  some  months  until  the  extraction  v/ound  is  completely  healed 
and  atrophy  of  the  alveolar  process  on  the  place  of  extraction  has  taken 
place.  Then  the  surgeon  can  proceed,  as  in  our  case ;  that  is,  excise  a 
piece  of  the  jaw  without  entering  the  oral  cavity ;  second,  a  chain  saw 
led  around  the  mandible  by  a  Dechamps  needle  is  the  best  instrument 
for  resecting  a  piece  of  the  jaw ;  third,  the  detached  parts  of  the  jaw 
are  best  kept  in  place  by  wiring  through  the  mandible  and  again  by  wir- 
ing together  the  teeth  next  to  the  place  of  resection  by  means  of  Angle's 
fracture  clamps.  The  so-called  sectional  splint,  also  invented  by  Dr. 
Angle,  of  St.  Louis  (Dental  Cosmos,  April,  1903),  seems  to  me  not 
practical.  This  splint  is  made  before  the  operation,  and  consists  of  five 
sections,  two  of  which  correspond  in  size  to  the  two  parts  of  the  jaw  to 
be  removed.  After  removal  of  these  parts,  the  intermediate  sections  of 
the  splint  are  removed  and  the  remaining  parts  are  supposed  to  fit  into 
each  other.  Theoretically,  this  is  a  splendid  suggestion,  but,  practically, 
there  is  no  surgeon  and  no  saw  that  will  excise  a  piece  of  the  jaw  in  such 
an  exact  mathematical  way  that  the  two  parts  of  the  splint  would 
just  suit  each  other.  We  have  to  make  our  splints  to  fit  the  excised 
jaw,  and  not  excise  the  jaw  to  suit  the  splint. 

The  result  in  our  case  will  permit  the  suggestion  that  double  resec- 
tion of  the  jaw,  with  proper  aseptic  precautions,  can  successfully  cure 
exaggerated  protrusion  of  the  mandible  if  orthodontic  treatment  has 
failed.  This  is  one  of  the  operations  where  the  combined  efforts  of  the 
surgeon  and  dentist  will  lead  to  success. 

Discussion. 

I  assure  you  it  has  been  a  great  treat  to  me 
Dr.  f),  H.  Pullen.  to  hear  a  clinical  talk  of  this  kind  by  so  eminent  a 
surgeon  as  Dr.  Ballin  has  proclaimed  himself  to 
be  by  the  results  attained  in  treatment.  It  is  the  first  time  in  the  history 
of  The  American  Society  of  Orthodontists  that  such  a  clinic  has  been 
given,  and  we  are  glad  to  have  such  a  record  as  the  work  which  has 
been  done  so  successfully  for  its  kind  as  shown  this  morning.  Regard- 
ing the  technique  of  the  operation  there  are  two  ways  of  looking  at  this 
matter,  as  Dr.  Ballin  has  said,  from  the  surgeon's  and  the  orthodontist's 
standpoint.  The  orthodontist's  standpoint,  perhaps,  has  been  a  theoretical 
one,  because  his  training  has  not  been  along  the  line  of  such  operative 
surgery  that  he  could  do  the  operation  with  the  same  ease  that  Dr.  Ballin 
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has.  However,  the  (M-tliotlontist  docs  believe  he  cduUI  suj^jTcst  a  httle  in 
theory,  and  perhaps  in  practice,  (d  the  resuhs  attained  here;  or  perhaps 
lie  mi^ht  treat  the  case  \vithi>nt  the  surgical  operation.  Xow  we.  as 
orthodontists,  do  not  pretend  [n  lell  the  surtj^eon  anythinc^  that  is  new  to 
him,  but  there  is  no  doubt  that  the  medical  ])rofession  can  profit  by  sug- 
gestions from  the  dental  prol'essidii,  and  ■:'{€€  I'crsa,  and  l)v  this  co-opera- 
tion we  will  further  and  betlev  nur  ])ractices  and  benefit  humanity  thereby. 

In  the  case  the  doctor  ha>  presented  to  us  this  morning,  the  tech- 
nique oi  the  o])eration  has  appealed  to  all  of  us.  We  want  to  know 
more  about  it  so  as  to  be  able  to  speak  witli  absolute  authority  with 
reference  to  these  operations.    We  want  to  see  more  of  them. 

The  objeclion  which  Or.  llallin  presented  to  the  idea  of  accurately 
measuring,  or  rather  sawing,  these  sections,  and  applying  a  splint  meas- 
ured exactly  for  the  space,  may  be  well  taken  from  the  operator's  stand- 
point. I  admit  from  the  orthodontist's  standpoint  it  has  been  somewhat 
theoretical.  But  I  do  believe  we  can  arrive  at  a  little  more  exact  idea 
of  the  true  relations  the  jaws  should  be  in  after  the  operation,  by  some 
measurement  at  least.  T  do  not  know  whether  the  doctor  in  this  case 
made  any  measurements,  or  whether  the  dentist  made  any  measure- 
ments. I  would  like  to  have  the  data,  because  it  is  interesting  to  us.  The 
orthodontist  is  measuring  spaces  and  distances  every  day,  and  the  idea 
that  these  measurements  might  be  left  out.  to  him  might  seem  unfeasible, 
and  perhaps  a  little  impracticable. 

This  case  represents  more  to  us  than  Dr.  l'>allin  realizes.  It  means 
that  the  medical  profession,  and  the  dental  profession  co-operating  with 
them,  have  achieved  success  in  more  than  one  case  of  this  kind ;  but  here 
is  a  case  which  we  have  been  enabled  to  see  with  our  own  eyes,  and  de- 
termine the  exact  result  accomplished,  and  it  is  the  first  time  in  the  history 
of  a  dental  society  where  those  results  could  be  publicly  observed.  These 
cases  have  been  written  up  for  dental  societies,  but  no  one  except  the 
operators  and  a  few  friends  have  seen  the  operations  or  the  actual  results. 

There  are  some  (piestions  we  want  to  ask.  \\'e  have  always  wanted 
to  know,  in  the  technique  of  the  operation,  what  was  done  with  the  in- 
ferior dental  artery,  and  the  exact  cutting  that  was  made  through  the 
harder  and  softer  portions  of  the  bone. 

In  regard  to  the  technique  of  the  dentist's  part  of  this  operation  we 
have  a  few  kindly  criticisms  to  ofi^er.  We  jirefer  that  impressions  for 
casts  and  models  be  made  with  jilaster  of  Taris  rather  than  with  com- 
pound, because  we  can  then  more  accurately  determine  the  exact  relation 
between  tlie  arches  before  and  after  the  operation.  Impressions  taken 
with  compound  so  stretch  out  of  >hape  that  measurements  are  not  at  all 
accurate,  in  ca>e  llie\   are  wanted. 
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As  to  the  possibilities  of  restoring  the  normal  relation  of  the  jaws 
without  operative  treatment  by  this  method  of  resection  of  the  mandible, 
the  orthodontist  perhaps  has  had  experience  with  which  the  general  sur- 
geon may  not  be  familiar  with  reference  to  these  extreme  cases.  There 
may  not  be  many  of  them,  but  they  are  numbered  throughout  the  coun- 
try by  the  dozen  at  least,  where  I  think  cases  of  this  severity  have  been 
restored  to  normal  by  restoring  the  spaces  where  teeth  have  been  ex- 
tracted, and  inserting  artificial  dentures  and  bridge  work,  thus  restoring 
the  normal  number  of  teeth  in  both  arches,  and  at  the  same  time  restoring 
the  balance  of  the  face,  even  though  it  may  be  a  little  unusual  at  this 
age. 

So  far  as  the  condition  of  the  patient  at  present  is  concerned,  the 
orthodontist  has  this  suggestion  to  make,  that  a  little  orthodontic  treat- 
ment might  still  be  done  on  account  of  the  loss  of  the  bicuspid  tooth  on 
the  right  side  above,  obtaining  spaces  and  restoring  teeth,  thus  securing 
a  more  normal  relation. 

It  is  interesting  to  us  to  see  an  operation  of  this  character  performed 
without  opening  into  the  oral  cavity.  It  is  a  new  thought  to  me  that  we 
thus  get  rid  of  the  possibility  of  septicemia.  Septic  material  may  thus 
be  kept  from  the  wound,  and  healing  by  first  intention  is  thereby  favored. 

I  would  ask  the  doctor  to  repeat  again  the  manner  in  which  he  took 
care  of  the  apparent  excess  of  soft  tissues  of  the  periosteum,  mucous 
membrane,  gum  and  muscular  attachments  which  would  seemingly  be 
present  and  might  interfere  with  uniting  the  two  sections  of  the  mandible. 

I  want  to  thank  the  essayist  for  the  contribution  he  has  made  to  the 
society  in  the  report  of  this  case. 

Dr.  Ballin  has  certainly  given  us  something  in- 

Dr.  l)Cliry  Baker.        teresting  in  the  line  of   surgery,   and  I   am  of  the 

opinion  that  it  is  an  operation  that  very  few  surgeons 

would  undertake  to  perform,  and  Dr.   Ballin  deserves  great  credit  for 

performing  such  an  operation  without  leaving  a  scar,  although  this  may 

be  due  to  its  healing  by  first  intention. 

While  I  have  great  admiration  for  his  work  from  a  surgical  point 
of  view,  I  must  disagree  with  him  as  to  its  being  the  best  method  to 
correct  this  case.  I  can  not  help  but  think  that  we  could  get  better 
results  by  orthodontic  treatment.  There  have  been  many  cases  quite  as 
extensive  as  this  one  that  have  been  successfully  corrected  without  the 
loss  of  any  teeth,  which,  to  the  true  orthodontist,  means  a  good  deal. 
On  the  other  hand  there  have  probably  not  been  a  half  a  doezn  operations 
of  this  nature  ever  performed.  To  go  back  a  few  years  before  the  intro- 
duction of  the  Baker  anchorage  the  orthodontists  would  consider  it  an 
extremely  difficult  case  to  correct  successfully  on  orthodontic  lines,  while 
now  it  is  almost  an  every-day  occurrence. 
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It  seems  to  me  there  are  two  important  features 
Dr.  OttOlengui.  ahcnit  this  paper  which   I   would  like  to  emphasize. 

The  first  is  that  we  have  been  taught  that  a  mandible 
may  be  too  large — so  much  so  that  the  only  treatment  would  be  by  sur- 
gical interference.  So  far  as  I  know,  we  here  have  the  first  success  of 
surgery  in  the  operation  such  as  has  been  recommended,  and  the  surgeon 
starts  out  by  telling  us  the  mandible  was  not  too  large.  He  admits  that 
the  over-development  of  the  mandible  is  so  rare  that  it  is  scarcely  neces- 
sary to  take  it  into  account  in  our  ordinary  work.  I  will  not  deny  that 
this  result  has  excused  this  operation,  but  the  resection  of  a  portion  of 
a  mandible  which  is  of  normal  size  in  order  to  make  it  fit  an  upper  arch 
which  is  under-developed,  is  analogous  to  the  extraction  of  two  u])per 
teeth  to  make  the  upper  arch  harmonize  with  a  lower  arch  which  is  too 
small.  As  a  general  principle,  this  operation  could  hardly  be  counte- 
nanced. It  is  to  be  accounted  as  useful  only  in  cases  of  extreme  need, 
and  not  in  ordinary  circumstances.  The  very  success  of  the  operation 
is  its  danger.  There  is  already  the  mental  impression  in  the  mind  of  the 
operator  looking  to  further  operations  of  the  same  kind.  Before  we 
had  so  many  operations  on  cleft  palate  cases  the  surgeons  wished  the 
self-gratification  of  doing  the  operation,  but  if  the  condition  could  be 
remedied  by  other  means  it  would  not  be  fair  to  operate. 

If  the  mandible  is  normal  an  effort  should  be  made  to  put  the  abnor- 
mal part  (in  this  case  the  maxilla)  right,  thus  making  the  abnormal  fit 
the  normal.  I  protest  against  this  operation  as  a  reasonable  one  for 
future  work,  except  it  be  in  the  rare  cases  of  over-developed  mandibles. 

The  other  point  of  interest  is.  the  wholly  external  character  of  this 
operation.  By  keeping  the  internal  tissues  intact  Dr.  Ballin  has  pre- 
vented infection  from  the  oral  fluids.  For  this  he  should  have  a  great 
deal  of  credit,  and  I  hope  he  may  write  this  up  fully  and  illustrate  it 
thoroughly  so  that  we  may  make  a  record  of  credit  to  hiiu,  to  us  and  to 
surgery. 

Dr.  Ottolengui  speaks  about  the  maxilla  in  this 

Dr.  DodSOn.  case   being   under-develt^ped.      I    do   not    think    it    is 

under-developed  at  all.  And  then  he  speaks  (^f  the 
mandible  as  not  being  over-developed.  I  think  it  is.  I  have  never  seen 
a  case  of  this  kind  where  the  mandible  was  not  over-developed,  and 
sometimes  it  is  beyond  any  argument  whatever.  \\  hero  there  is  little 
or  no  normal  use  made  of  the  mandible,  there  is  at  times,  for  some 
reason,  a  tremendous  development  of  the  chin. 

I   would  discriminate  between  an  excessive  de- 
Dr.  Ottolengui.  velopmcnt  (^f  the  chin  ami  excessive  development  of 

the  mandible. 


84 

I  mean  the  mandible  always,  which,  of  course, 

Dr.DodSOlt.  includes  the  chin. 

Several  questions  have  come  up  during  the  dis- 
Dr.  max  Ballin.  cussion  of  this  case.  The  first  vital  question  is. 
should  such  cases  be  operated  on  at  all?  I  see  there 
is  some  opposition  on  your  side,  which  I  am  not  able  to  combat.  This 
young  man  came  to  me  with  the  statement  that  he  had  orthodontic  treat- 
ment twice  without  result.  I  had  to  take  his  statement.  I  can  not  say 
the  men  who  may  have  treated  his  case  knew  nothing  about  it.  If  some 
of  you  have  accomplished  better  results  I  must  say  that  I  should  ap- 
preciate it,  but  certainly  nothing  was  accomplished  in  this  case.  So  far 
as  I  know,  orthodontists  require  a  very  long  time  for  treatment.  Much 
of  the  patient's  time  is  required.  This  young  man  had  to  make  a  living, 
and  I  think  the  result  should,  because  of  its  promptness  of  accomplish- 
ment, its  safety,  etc.,  be  valued  on  those  accounts.  This  young  man 
would  have  been  in  the  care  of  the  orthodontist  for  two  years,  and  it 
would  have  been  pretty  hard  on  his  purse.  Anyway,  I  think  this  opera- 
tion should  not  be  entirely  discredited.  We  have  two  or  three  men  here 
who  perhaps  can  do  this  work.  This  patient  thought  he  went  to  good 
men,  and  so  he  did  not  want  to  go  to  others. 

I  am  not  aware  of  the  wonderful  things  you  have  done  along  this 
line,  and  I  hope  you  may  take  these  cases  entirely  away  from  the  sur- 
geon. That  is  my  wish.  The  first  operation  for  correction  was  done 
when  the  patient  was  seven  years  of  age,  I  think,  and  then  again  when  he 
was  fifteen. 

I  am  not  able  to  discuss  the  question  as  to  whether  the  maxilla  or 
the  mandible  was  responsible  for  the  deformity.  I  have  the  impression 
it  is  the  maxilla.  Also,  as  to  the  technical  part  of  model  making,  etc., 
I  can  say  nothing. 

As  to  the  surgical  technique,  as  to  what  becomes  of  the  superfluous 
soft  parts,  I  may  say  if  we  take  away  an  organ  and  have  surplus  of  skin 
and  soft  parts,  that  always  disappears ;  it  never  is  in  the  way.  Nature 
takes  care  of  that.  We  do  not  need  to  cut  a  particle  of  the  soft  parts 
away.    They  are  taken  care  of. 

Hemorrhage  in  this  case  was  practically  nil.  Only  the  small  lower 
branch  of  the  mental  artery  need  be  clamped  and  tied.  The  mandibular 
artery  is  much  written  of;  it  never  disturbs  me.  It  bleeds  a  moment 
from  the  wound,  and  stops  right  away.  This  hemorrhage  is  absolutely 
not  disturbing.  I  have  done  a  good  many  resections  and  never  had  any 
trouble.  The  nerve  is  severed,  but  it  does  not  seem  to  cause  any  anesthe- 
sia at  all.  The  lower  branch  of  the  trigeminus  nerve  probably  takes  care 
of  the  sensitive  parts. 

I  thank  you  very  much  for  your  kind  attention. 


E  Contribution  to  the  HnowUdge  of  the  etiology  and  Crcatmcnt 
of  Cases  in  Class  ]]. 


By  RoDRiGUES  Ottolkngli,  M.D.S.,  LL.  D. 


Adenoids  cause  malocclusion.  This  is  an  old  story.  Adenoids  compel 
mouth  breathing,  and  mouth  breathing  produces  irregularity.  This  is  the 
second  version  of  the  same  story.  In  the  expounding  of  this  doctrine  the 
various  theorists  have  described  in  detail  the  course  of  events  which,  be- 
ginning with  adenoids  usually  ends  in  malocclusion,  and  there  has  been  a 
remarkable  unanimity  of  opinion.  Two  main  factors  in  the  prorluction 
of  malocclusion  have  been  recognized ;  arrest  of  development,  and  adverse 
mechanical  forces  during  the  eruptive  period.  I  shall  not  antagonize 
any  of  these  theories,  speculative  though  they  be,  but  I  beg  your  indul- 
gence while  I  tell  the  same  tale  with  the  accent  in  a  different  place. 

Coming  at  once  to  a  discussion  of  that  class  of  cases  with  which  my 
title  specifically  deals,  what  is  the  accepted  doctrine  as  to  the  etiology  of 
Class  II  conditions,  otherwise  known  as  distal  occlusion?  It  is  that  nasal 
obstruction,  most  commonly  adenoids,  causes  mouth  breathing:  that  this 
in  turn  induces  an  abnormal  lateral  pressure  from  the  cheeks  against  the 
erupting  teeth,  thus  narrowing  the  arch,  which  is  the  more  readily  accom- 
plished because  the  drooping  mandible  takes  the  tongue  away  from  its 
normal  place  against  the  vault.  Incidentally  it  is  mentioned  that  "the 
mandible  is  drawn  back  and  fails  to  develop."* 


*  Angle.     Malocclusion  of  the  Teeth,  p,  113. 
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From  the  orthodontists  of  the  world  I  now  ask 
malnutrition  serious  consideration  for  the  following  proposition : 

9  €au$e  of  Malnutrition  causes  malocclusion. 

malocclusion.  Malnutrition  is  a  special  cause  of  malocclusions 

of  Classes  II  and  III. 
The  permanent  teeth  do  not  displace  those  of  the  primary  set  but 
erupt  into  a  larger,  and  what  is  more  important,  an  entirely  different 
arch,  and  the  bony  process  is  new  bone  built  about  them  during  the  erup- 
tion. Grant  this  hypothesis  and  it  is  evident  at  once  that,  if  during  this 
period  of  transformation  there  be  an  interference  with  normal  functions 
there  may  and  probably  will  be  a  lack  of  bone  building  nutriment.  What 
will  result?  The  permanent  teeth,  all  larger  than  their  predecessors,  erupt 
into  the  same  small  arch  which  the  temporary  teeth  had  occupied,  or 
into  one  insufficiently  enlarged,  because  of  insufficient  nutritive  elements. 
Thus  the  irregularities  of  the  teeth,  and  the  consequent  malocclusion,  will 
be  in  nature  and  degree  constantly  related  to  the  extent  and  time  of  the 
disturbance  in  nutritional  functioning.  I  am  aware  that  this  is  not  new. 
I  know  that  it  has  been  recognized  and  said  before.  Yet  it  seems  to  me 
that  even  with  the  most  modern  of  orthodontists  it  has  not  been  given 
that  prominent  place  which  it  should  occupy.  For  example,  in  connection 
with  my  subject.  Class  II  cases,  while  all  take  into  account  the  two 
causative  factors  which  I  have  already  named:  (A)  Lack  of  develop- 
ment, and  (B)  Adverse  mechanical  forces  operating  during  the  eruptive 
period,  it  is  the  second  cause  which  has  received  the  most  attention, 
whereas,  as  related  to  treatment,  it  is  the  first  which  is  of  the  gravest 
importance. 

What  is  the  common  course  ?  "Madam,  has  this  child  had  its  adenoids 
removed?  No?  Well,  they  must  be  removed  before  I  begin  my  work. 
Your  doctor  thinks  she  is  too  nervous  for  an  operation  at  present,  and 
you  wish  to  postpone  it  for  a  few  months?  Very  well,  we  will  postpone 
the  regulating  until  after  the  operation,  because  we  can  not  hope  for  a 
permanent  result  in  the  presence  of  adenoids." 

"Adenoids !  Adenoids  !  Adenoids  !"  What  a  cheap  exhibition  of 
scientific  attainment  this  cry  is!  How  easy  to  impress  a  patient  thus 
with  the  acuteness  of  our  diagnosis,  and  the  accuracy  of  our  treatment. 
And  yet  this  dogma  is  erroneous.  The  cure  of  the  adenoids,  however 
important,  is  not  the  most  essential  step  in  the  treatment. 

The  chief  factor  in  the  vast  majority  of  Class  II  cases  is  the  deficient 
development  of  the  mandible.  Let  us  relegate  adenoids  and  other  nasal 
obstructions  to  a  second  place  in  our  thoughts,  and  examine  first  as  to 
whether  the  mandible  is  undeveloped.     What  influence  will  this  have? 
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Tlie  corrollarv  is  that  llie  sooner  the  obstacles  in  the  way  of  development 
of  the  niandihle  are  removed,  the  more  ])crfcct  and  the  more  permanent 
will  be  the  results  of  treatment. 

What  is  the  explanation  of  distal   occlusion  of 

Dr.  Jingle's  the  lower  arcii?    Angle  in  the  seventh  edition  of  his 

theory.  "'Alalocckusion  of  the  Teeth"  discusses  this  subject. 

As  the  most  recent  pronouncement  I  may  quote  it 
here.    He  says  (pages  1 15-16)  : 

"It  is  easy  to  understand  the  beginning  of  malocclusion  of  the  teeth 
in  this  class  of  cases,  and  the  various  stages  are  readily  followed.  At  the 
time  of  the  eruption  and  locking  of  the  first  permanent  molars  which 
marks  the  true  beginning,  the  condition  for  the  mal-locking  of  these 
teeth  is  most  favorable.  The  occlusal  surfaces  of  the  crowns  of  the 
deciduous  teeth  are  comparatively  flat,  their  cusps  having  largely  dis- 
appeared so  that  they  can  no  longer  exercise  much  control  over  the  proper 
relations  of  the  jaw  when  closed.  The  mandible  instead  of  being  held 
forward  by  the  cusps  in  their  locking  is  allowed  to  close  more  or  less 
distally  to  normal."  .  .  .  "So,  as  the  tirst  permanent  molars  erupt 
and  the  cusps  feel  their  way  into  occlusion,  the  lower  molars  may  erupt 
in  distal  occlusion,  not  always  in  full  distal  occlusion  at  once,  for  very 
often  only  the  minute  points  of  the  cusps  touch  for  some  time,  as  if 
hesitating  which  side  of  the  planes  of  the  cusps  they  will  follow.  Probably 
only  a  few  hours  in  many  cases  decides  the  position  they  will  ultimately 
assuine.  whether  it  shall  be  normal  or  abnormal,  but  when  once  established 
their  course  is  progressive  until  their  full  normal  or  distal  occlusion 
ultimately  takes  place." 

It  will  be  noted  that  this  doctrine  fixes  the  beginning  of  distal 
occlusion  at  the  time  of  the  eruption  of  the  first  permanent  molars, 
although  later  in  the  work  Dr.  Angle  records  Dr.  ^Mendel's  case  and 
admits  that  distal  occlusion  may  exist  in  the  deciduous  denture,  which, 
he  says,  "is  not  remarkable  since  nasal  obstructions  from  adenoid  growths 
are  often  well  defined  at  two  or  three  years  of  age." 

I  will  not  dispute  the  fact  that  distal  occlusion  of  the  lower  arch 
may  occur  as  Dr.  Angle  describes,  but  that  the  above  is  the  sole 
explanation  is  most  doubtful.  If  we  consider  analytically  that  part  of 
the  theory  where  the  erupting  lower  molar  is  "feeling  its  way."  while 
we  may  admit  that  it  may  erupt  into  distal  occlusion.  Dr.  Angle  does 
not  tell  us  why  it  ever  does.  Personally  I  can  not  believe  that  normal 
or  abnormal  molar  occlusion  can  be  due  to  casual  activities,  operative 
during  only  a  few  hours.  On  the  contrary.  I  think  nuich  more  persistent 
causes  for  distal  occlusion  are  at  work. 


For  example,  Dr.  Angle  admits,  and  we  all  know,  that  there 
may  be  distal  occlusion  of  the  lower  arch  in  the  temporary  teeth.  In 
such  instances,  presuming  that  the  malocclusion  be  not  corrected,  the 
first  permanent  molars  are  compelled  to  erupt  in  distal  occlusion,  which 
often  is  more  pronounced  in  the  permanent  than  in  the  deciduous  set, 
for  the  reason  that  the  inclined  planes  are  more  powerful. 

Dr.  Angle  recognized  the  necessity  of  ex- 
SubdiPision  Cases.  plaining  the  subdivisions  of  Class  II,  where  the  distal 
occlusion  is  unilateral,  and  he  advances  two  hypothe- 
ses. He  points  out  that  the  eruption  of  the  teeth  in  the  two  lateral 
halves  of  the  jaws  are  rarely  simultaneous,  and  intimates  that  mouth 
breathing  may  produce  distal  occlusion  on  one  side,  and  may  be  overcome 
prior  to  the  eruption  of  the  molars  on  the  other  side,  thus  permitting 
normal  occlusion  on  that  side.  The  alternative  hypothesis  is  a  curious 
one.  He  says :  "The  majority  of  such  cases  are,  however,  in  the  author's 
opinion  directly  traceable  to  the  premature  loss  of  the  upper  first  or 
second  deciduous  molars,  or  even  of  teeth  anterior  as  may  often  be 
noted." 

In  connection  with  the  first  theory,  I  would  point  out  that  if  asym- 
metrical locking  of  the  molars  is  ever  due  to  the  fact  that  on  one  side 
the  molars  erupt  during  a  mouth  breathing  period,  which  habit  is  over- 
come prior  to  the  eruption  of  the  molars  on  the  other  side,  then  it  should 
follow  that  in  subdivision  cases,  the  patient  should  never  present  to  us, 
still  a  mouth  breather,  having  according  to  the  theory  already  been  cured 
of  the  habit. 

The  second  theory  is  equally  inopportune,  for  if  the  distal  occlusion 
of  one  lower  molar  is  due  to  the  premature  loss  of  an  upper  deciduous 
tooth  or  teeth,  resulting  in  the  drifting  forward  of  the  first  molar,  such 
a  case  would  not  really  be  a  Class  II  case,  for  two  reasons :  First,  there 
would  be  no  distal  pose  of  the  chin,  a  characteristic  always  present  in 
Class  II ;  and  secondly,  the  forcible  movement  of  the  upper  first  molar 
back  to  the  place  from  which  it  had  drifted,  would  place  the  case  in 
Class  I,  where  it  really  belongs. 

How  then  are  we  to  account  for  the  distal  occlusions  of  Class  II. 
Briefly,  with  the  word  "Malnutrition."  There  is  from  whatever  cause 
you  may  find,  and  the  causes  may  differ  in  different  individuals,  a 
deficient  growth  of  the  mandible.  Second,  there  may  be  a  deficient 
development  of  the  processes  of  the  lower  jaw,  considered  mesio- 
distally. 


89 

We  have  in  the  past  too  often   used  the  word 

Protrusion  in  "jaw"    indefinitely.      In    the    future    we    sh<nild    di^- 

Glass  IT.  criminate   between    jaw   and   process.      It   would   be 

more  accurate  to  confine  ourselves  to  niaxillse, 
mandible,  and  process  or  arch,  and  drop  the  word  jaw  as  far  as  possible. 
For  example,  "protruding  upper  jaw."  "protruding  lower  jaw."  "What 
is  meant?"  Do  the  words  carry  the  same  thought  to  all  minds?  The 
general  practitioner  commonly  uses  the  words  "protruding  upper  jaw" 
for  Class  II  cases. 

Has  anyone  present  ever  seen  a  "protruding  upper  jaw"  in  Class 
II?  I  never  have;  neither  in  my  own  practice  nor  reported  by  others. 
I  have  seen  more  or  less  protrusion  of  the  upper  teeth,  and  let  me  here 
advance  a  dogma.  Approximate!}'  in  ninety  per  cent,  the  following  will 
be  found  to  be  true : 

In  Class  II,  Division  I,  draw  a  circle,  the  circumference  of  which 
will  include  the  incisal  edges  of  the  upper  lateral  incisors,  then  reduce 
the  centrals  to  conform  to  that  circle,  and  all  the  protrusion  of  that  upper 
arch  will  have  vanished.  Of  the  ten  per  cent,  of  cases  which  will  be  the 
exception  to  this  rule,  the  majorit}-  will  present  with  the  laterals  really 
lingual  of  their  proper  place  in  the  arch,  while  only  a  few  will  have  the 
laterals  really  prominent.  Should  there  be  cases  where  the  four  incisors 
are  protruding  from  apex  to  crown,  they  would,  in  my  opinion,  be  mon- 
strosities, and  as  yet  I  have  no  knowledge  of  any  such  case  in  Class  II. 

Deficient  development  not  alone  explains  distal  occlusion  of  both 
lower  molars,  but  perhaps  it  likewise  accounts  for  the  asymmetrical  con- 
ditions. Dr.  J.  P.  Gray,  at  the  last  meeting  of  the  National  Dental  Asso- 
ciation, read  an  instructive  paper  in  which  he  reported  his  discovery  of 
many  mandibles  normally  long  on  one  side,  and  abnormally  short  on  the 
other. 

The  true  explanation  of  distal  occlusion,  to  my 
Distal  Occlusion.  mind,  is  the  disproportionate  development  of  the 
jaw  wdiich  is  distal  to  normal  in  relation  to  the  pro- 
file. And  here  I  approach  with  some  timidity  an  hypothesis,  which  I 
advance  rather  for  further  study,  than  for  immediate  and  unconsidered 
adoption,  even  though  my  own  experience  leads  me  to  believe  that  it  is 
the  true  solution  of  all  those  malocclusions  commonly  known  as  "pro- 
truding jaws."     The  theory  may  be  tentatively  stated  thus: 

In  all  cases  of  seemingly  protruded  jaws  (in  Classes  II  or  III), 
exclusive  of  true  monstrosities,  we  have  distal  occlusion  due  to  deficient 
development.  In  Class  II  cases,  there  is  distal  occlusion  of  the  lower 
teeth,  due  to  a  deficient  development  of  the  mandible,  of  the  arch,  or 
of  both. 
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In  Class  III  we  have  a  distal  occlusion  of  the  upper  teeth  due  to 
deficient  development  of  the  maxillae,  of  the  upper  arch,  or  of  both. 

I  appreciate  the  fact  that  this  statement  is  revolutionary.  If  I  under- 
stand Dr.  Angle  aright,  it  is  the  lower  molar  which  is  always  at  fault. 
According  to  his  view  the  upper  first  molar  is  practically  constant, 
mesio-distally  in  relation  with  the  profile. 

If  this  be  true,  diagnosis  would  tell  us  that  treatment  of  Class  II 
cases  necessitates  the  forward  movement  of  the  lower  arch  (and  mandible 
if  possible)  into  normal  occlusion,  the  upper  first  molars  being  left 
(mesio-distally)  practically  as  found.  Contrariwise,  the  treatment  of 
Class  III  cases  would  involve  the  distal  movement  of  the  lower  arch 
(and  mandible  if  possible)  into  normal  occlusion,  the  upper  molars  being 
left  (mesio-distally)  practically  as  found. 

According  to  the  hypothesis  which  I  have  the  honor  to  present,  the 
treatment  of  Class  II  cases  would  involve  the  forward  movement  of  the 
lower  arch  (and  mandible  if  possible)  into  normal  occlusion,  the  upper 
first  molar  being  left  (mesio-distally)  practically  as  found. 

Treatment  of  Class  III  cases  would  involve  the  forward  movement 
of  the  upper  arch  (and  maxillae  if  possible),  into  normal  occlusion,  the 
lower  molars  being  left  (mesio-distally)  practically  as  found. 

Thus  the  treatment  of  Class  II  is  the  same  under  either  hypothesis, 
the  seeming  divergence  occurring  in  relation  to  Class  III,  though  there 
is  a  fundamental  difference  in  both,  which  I  may  as  well  indicate  at  once. 
One  plan  recognizes  the  need  for  forcing  the  teeth  into  normal  occlusion, 
and  hoping  for  aid  through  inciting  a  renewal  of  developmental  activities. 
The  other  recognizes  at  once  that  the  chief  trouble  lies  in  the  fact  that 
the  jaw  in  distal  occlusion  is  disproportionately  developed  and  that  no 
mere  mechanical  rearrangement  of  teeth  will  achieve  the  best  result, 
unless  the  full  development  of  the  faulty  jaw  can  be  brought  about. 

The  one  theory  renders  early  intervention  advisable ;  the  other  makes 
it  compulsory. 

If  we  accept  this  theory  that  apparent  protrusions  are  really  retru- 
sions,  due  to  deficient  development,  we  see  at  once  the  need  of  early 
intervention,  because  the  sooner  the  obstacle  to  development  be  removed, 
the  longer  will  be  the  period  between  intervention  and  complete  growth 
of  the  individual,  and  therefore  the  greater  will  be  the  advantage  of 
reinaugurating  development.  Contrarily,  the  greater  the  delay  prior  to 
treatment,  the  greater  will  be  the  deformity  due  to  deficiency  of  develop- 
ment, and  the  shorter  the  time  for  future  development.  This  is  of 
inestimable  importance  in  the  consideration  of  Class  II  cases,  where 
we  are  to  deal  with  a  deficient  development  of  the  mandible.    For  example. 


if  a  mandible  be  locked  int(^  distal  occlusion  at  ibe  i\^c  of  six,  and  if  bv 
treatment  it  be  released  at  tbat  time,  tlien  at  the  age  of  sixteen  that 
mandible  will  lia\e  had  ten  years  (jf  unrestrained  development  and  a 
normal  prollle  will  have  been  established,  and  of  course  will  be  permanent. 
But  if  treatment  be  deferred  to  the  sixteenth  year,  that  mandible  will  have 
siififered  from  deficient  devehipment  during;-  all  that  period,  and  treatment 


Fig.   I. 


Fig.  2. 


must  be  entirely  different,  because  of  the  fact  that  so  little  time  is  left 

after   treatment   for    future   development,   tluring   the   normal    period   of 

growth. 

Dr.  Kingsley  long  ago  announced  the  doctrine 
of  "jumping  the  bite"  in  these  cases,  but  Dr.  .\ngle 
has  pointed  out  that  in  cases  treatetl  after  the  full 
complement   of   teeth   has   erupted,   while   of   course 

the  bite  may  be  jumped,  the  mandible  will  not  always  remain  in  the  for- 


Sumping  the 
Bite. 
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ward  pose,  even  though  the  occlusion  may  be  sustained ;  that,  indeed,  the 
mandible  may  drift  back  distally,  sliding  as  it  were  under  the  processes, 
leaving  the  lower  arch  still  in  normal  occlusion.  This  is  very  important, 
and  I  have  no  doubt  that  it  is  true.  Hence  we  may  as  well  comprehend 
the  fact  that  in  very  young  cases  we  may  really  jump  the  bite,  which 


Fig.  3. 


Fig.  4. 

means  to  move  the  mandible  and  arch  forward.  After  full  eruption  we 
may  by  intermaxillary  force  move  the  lower  arch  forward,  thus  "jumping 
the  occlusion,"  but  the  mandible  because  of  deficient  development  is  not 
apt  to  retain  a  normal  forward  pose.  Between  these  ages  we  may  achieve 
compromise  results ;  to  some  extent  jumping  the  bite,  and  to  some  extent 
jumping  the  occlusion. 
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I  will  now  show  cases  exhibiting  the  two  extremes: 

In  Fig.  I  I  show  you  the  profile  casts  of  Miss  D.,  aged  fifteen.  This 
is  one  of  the  most  extreme  cases  that  I  have  seen,  but  it  is  onlv  by  such 
a  case  that  we  may  fully  comprehend  the  possible  results  of  delayed 
treatment.  I  ask  you  to  note  the  extent  of  the  apparent  protrusion ;  the 
upper  six  anterior  teeth  are  all  in  advance  of  the  lower. 

The  history  of  this  case  is  unfortunately  obscure.  Nothing  could  be 
learned  of  the  deciduous  teeth.  Yet  I  can  not  but  believe  that  the  same 
conditions  existed  with  the  temporary,  as  we  observe  in  the  permanent  set, 
though  to  a  less  degree.  There  had  been  an  operation  for  the  removal  of 
adenoids,  which,  however,  in  the  opinion  of  the  mother,  "was  not  neces- 
sary." Neither  would  the  mother  admit  any  mouth  breathing,  never 
"having  noticed  it."  Such  a  history,  of  course,  is  of  no  value.  In  Fig.  2 
we  see  the  occlusal  views. 

An  examination  of  the  upper  cast  shows  a  surprisingly  slight  de- 
parture from  a  normal  arch.  It  is  a  little  narrow,  and  the  central  incisors 
are  a  little  prominent.  In  the  lower,  however,  we  see  all  the  trouble. 
The  four  incisors  are  all  lingual  of  normal  and  this,  with  the  distal  occlu- 
sion, accounts  for  the  greater  part  of  the  seeming  protrusion.  Treatment 
therefore  demanded  the  labial  movement  of  the  lower  incisors,  and  the 
mesial  movement  of  the  lower  arch  and  mandible  if  possible.  At  the 
same  time  it  would  be  necessary  to  widen  the  upper  arch  to  normal,  and 
then  to  reduce  the  prominence  of  the  central  incisors.  It  may  surprise 
some  of  our  experts  to  hear  me  admit  that  I  have  worked  over  two  years 
on  this  case  with  a  result  far  from  ideal.  Fig.  3  shows  a  profile  view 
of  the  casts  of  the  present  conditions,  and  Fig.  4  the  occlusal  view.  You 
will  observe  that  I  am  still  far  from  normal  occlusion.  It  would  tire  you 
to  go  into  the  details  of  all  the  difficulties  that  I  have  met  in  the  manage- 
ment of  this  case,  but  it  is  an  opportune  moment  to  touch  on  one  phase 
which  is  an  additional  argument  for  early  intervention.  After  the 
fifteenth  or  sixteenth  year  the  girl  child  is  growing  to  be  a  young 
woman,  with  the  natural  desire  to  join  in  the  social  pleasures  of  her  com- 
panions, and  old  enough  to  object  to  the  disfigurement  of  her  mouth  with 
orthodontic  apparatus.  She  is  also  old  enough  to  think  herself  entitled  to 
have  some  say  in  the  extent  of  work  which  she  desires.  For  example,  this 
young  lady  would  never  permit  me  to  make  any  eflfort  toward  the  torsion 
of  the  left  upper  cuspid.  She  likewise  bitterly  opposed  tension  on  certain 
teeth  which  seemed  unusually  resistant  and  unusually  sensitive  to  liga- 
tures of  any  kind. 

But  the  great  trouble  lay  in  the  fact  that  the  subject  hatl  a  dense 
bony  structure,  and  a  powerful   muscular  development. 
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The  best  that  I  could  aim  for  was  a  compromise  result ;  a  partial 
forward  movement  of  the  lower  arch,  and  a  partial  forward  movement 
of  the  mandible.  (Slides  showing  face  before  and  after  treatment  ex- 
hibited, but  the  pictures  can  not  be  published.) 

Supposing  that  the  occlusion  can  be  improved,  the  question  arises, 
can  this  profile  be  maintained?  I  doubt  it.  The  photograph  was  taken 
with  a  retaining  device  in  place  which  compels  the  forward  pose  of  the 
mandible.  What  the  future  has  in  store  for  this  young  lady  remains  to 
be  seen,*  but  it  is  a  striking  example  of  the  difficulty  of  obtaining 
ideal   results    late    in   life.      Of   course   there   is   another   logical   deduc- 
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tion.  Perhaps  the  operator  has  been  not  sufficiently  skilful.  Per- 
haps some  more  skilled  orthodontist  might  have  secured  a  better  result 
in  two  years.  Be  that  as  it  may,  the  argument  holds,  for  the  next  two 
cases  were  done  simultaneously,  by  the  same  man. 

Before  passing  this  first  case,  however,  I  wish 

tbC  Occlusal  Plane       to  touch  on  just  one  other  point.     I  had  originally 

in  Class  TT.  intended  to  take  up  the  subject  of  the  occlusal  plane 

in  relation  to  Class  II  cases,  but  this  paper  is  already 

too  long,  and  I  must  let  that  pass  for  the  present  with  just  a  word.     A 

number  of  good   orthodontists   claim   that  in   many  Class   II   cases  the 

lower  incisors  have  erupted  abnormally  high,  and  that  they  must  and  can 

be  depressed  in  their  sockets.     It  has  been  claimed  that  a  plate  in  the 

vault  will  serve  this  purpose,  the  patient  biting  his  lower  incisors  down 

into  their  sockets.     Others  use  mechanical  forces  applied  to  the  teeth  to 

*  At  the  present  time,  a  year  since  the  above  was  written,  the  occlusion  is  much 
improved,  retainers  being  still  in  place.  R.  O. 
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depress  them.  I  can  not  hclifvc  iluu  ihis  is  ciihcr  [)()ssil)Io  or  neeflfiil.  I 
do  not  deny  that  teeth  may  he  foioihly  (hi\en  into  their  sockets,  for  I 
have  done  it,  unintentional!}.  lUit  with  the  removal  r)f  force  the  tooth 
or  teeth  will  invariahly  return  to  nc^rmal  heit^ht.  1  can  not  g;o  more 
deeplv  into  that  at  this  time,  hut  I  show  \-ou  ]"i,<,^  5.  the  lower  arch  of  this 


Fig.  6. 


Fig.  7. 

same  case  prior  to  treatment.  Please  note  the  hlack  line  which  marks 
the  occlusal  plane  of  the  bicuspids  and  molars,  and  then  observe  that  the 
incisor  crowns  are  entirely  above  that  line.  Could  they  be  depressed  in 
their  sockets  to  assume  a  normal  relation  with  the  other  teeth  as  here 
pictured?  I  think  not.  It  is  this  fact  which  accounts  for  the  length  of 
the  time  of  treatment  of  this  case.  There  have  been  periods  of  rest 
occupying  months,  holding  the  incisors  in  more  or  less  true  relations, 
and  awaiting  the  future  eruption  of  the  i>ostcricr  teeth,  for  according  to 
mv  belief  in  these  cases  the  fault  lies  in  the  molar  and  bicuspid  regions 
which  have  never  achieved   full  vertical   development. 
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Next  I  show  you  the  profile  casts  of  a  most  interesting  case  (Fig.  6). 
A  child,  ten  years  of  age,  with  such  tardy  eruption  that  we  find  the  upper 
laterals  still  wanting.  Dr.  Angle  has  spoken  of  the  fact  that  often  during 
the  eruption  of  the  permanent  teeth  the  deciduous  set  are  so  worn  off 
that  they  exert  no  influence  against  the  mal-locking  of  the  erupting  first 


Fig.  8. 


Fig.  9. 

molars.  In  the  case  before  you  the  temporary  set  have  been  retained  so 
long  that  they  are  proportionately  as  much  abraded  as  the  teeth  of  a  man 
of  sixty.  To  such  an  extent  is  this  true  that  the  overbite  is  seen  to  be  so 
great  that  the  upper  teeth  almost  entirely  hide  the  lower.  This  is  es- 
pecially true  of  the  cuspids,  the  labial  surfaces  of  the  lower  cuspids  being 
almost  denuded  of  enamel.  The  deciduous  set  are  already  in  distal 
occlusion.  What  must  be  the  inevitable  result  of  such  conditions?  With 
the  lower  deciduous  molars  in  distal  occlusion,  the  first  molars  are  com- 
pelled to  erupt  in  distal  occlusion.     The  abrasion  of  the  deciduous  teeth 
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having  allowed  tlic  ahnoiiiial  cIdmiix'  nf  ihr  \>']{v,  the  molars,  and  later 
the  bicuspids,  are  hindered  frdiii  (.Tuptin^-  to  normal  heij^ht.  There  is 
nothino-  to  prevent  the  mrouth  of  tlie  iip|)cr  arch  in  the  incisive  region, 
produciiii^'  apparently  a  ])ro!rusion,  and  there  i-^  nothing  to  prevent  the 
full   erupli'in    of   the   lower   incisors,    wliich    then   appear   to  be  too  long, 


Fig.  io. 


Fig.  1 1. 

whereas  they  are  really  normal,  while  the  posterior  teeth  are  too  short, 
from  lack  of  vertical  development.  The  arrested  development  of  the 
upper  arch  compels  a  similar  insufiicient  development  of  the  mandible. 
Observe  that  I  say  "arch"  in  connection  with  the  upper,  and  "mandible" 
for  the  lower.  I  believe  there  may  be  a  lateral  growth  of  the  maxillne 
which  fails  to  carry  the  processes  with  it.  so  that  the  arch  remains  narrow 
across  the  deciduous  molar  region,  ^'el  later  the  bicuspids  may  erupt 
slightly  outside  the  arch,  thus  rendering  the  lack  of  development  less 
noticeable  than  is  ilu'  deficienc}  in  the  mandible.  I'.ut  so  long  as  this 
narrow  teni]H)rary  arch  remains  it  acts  mechanically  to  binder  the  growth 
of  the  mandible  and  restrains  it  in  the  distal  relation.     It  is  most  note- 


worthy  that  the  temporary  cuspids  exert  a  tremendous  influence  in  the 
case  before  you.  If  the  casts  of  the  original  condition  are  taken  in  the 
hands,  it  wiU  be  seen  that  they  can  not  be  moved  mesially  into  normal 
occlusion,  because  the  upper  cuspids  will  not  permit  the  lower  arch  to 
rest  within  their  embrace.     The  significance  of  this  is  that  it  suggests  a 


Figs.   12,   13,  14,  15  and  t6. 

simple  procedure  which  may  often  prove  of  great  advantage.  If  a  child 
present  with  deciduous  teeth  still  in  place,  with  distal  occlusion,  and  for 
any  reason  treatment  must  be  deferred,  an  examination  should  be  made 
to  determine  whether  or  not  the  upper  cuspids  lock  the  lower  arch  into 
distal  occlusion.  In  such  an  event  the  judicious  use  of  a  corundum  stone 
on  the  cuspids  and  perhaps  also  the  molars  may  prove  of  great  help,  or 
better  still,  a  simple  device  for  widening  the  upper  cuspid  region  could 
be  used. 

Fig.  7  shows  the  same  case  after  only  nine  weeks'  treatment.     (Faces 
cannot  be  published.) 
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This  child  was  a  ininilh  hrcaUur  and  had  adciKjids,  though  at  first 
the  parent  declared  that  a  rhinulogisl  had  said  they  were  not  enough  to 
render  removal  needed.  Yet  at  a  crisis  in  my  work  they  suddenly  deter- 
mined to  have  the  operation. 

This  case  is  in  great  contrast  to  the  last,  and  I  think  emjjhasizes  the 
advantage  of  releasing  the  mandible  from  its  imprisonment  as  early  as 
possible.     15ut  the  next  case  is  even  more  interesting. 

Fig.  8  shows  the  profile  casts  of  a  child  six  and  a  half  years  old. 
There  is  distal  occlusion  of  both  temporary  and  permanent  molars.  Was 
there  ever  a  more  tyjMcal  exani])lc  of  the  evil  results  of  adenoids  and  of 
mouth  breathing?  Yet  the  history  of  this  case  is  most  reliable.  She  is 
the  daughter  of  a  prominent  and  capable  physician.  She  had  never 
suffered  from  nasal  obstruction  of  an\-  kind.  She  has  slight  evidence  of 
adenoids,  but  has  never  been  a  mouth  breather,  nor  does  she  even  snore. 
There  is  not  a  shadow  of  doubt  in  my  mind  but  that  this  case,  if  left 
untreated,  would  develop  to  as  great  a  deformity  as  the  first  case  shown. 
The  following  illustrations  show  the  progress  made  in  this  case  in  thir- 
teen weeks.  Fig.  9  shows  the  occlusal  view^  before  treatment.  Fig.  10, 
profile  casts  after  three  months  of  treatment.  Fig.  11,  occlusal  view. 
Figs.  12  and  13,  profile  and  full  face  before  treatment.  As  the  photog- 
rapher allowed  the  hair  to  hide  the  chin,  a  second  photograph  was  made 
three  weeks  later.  Fig.  14,  by  wdiich  we  see  that  the  mandible  is  already 
moving  forward.  Figs.  15  and  16  show  the  face  at  the  end  of  three 
months'  treatment. 

What  are  we  to  think  in  the  presence  of  such  evidence  as  this?  If 
such  a  condition  can  arise  without  nasal  obstruction,  can  it  be  true  that 
nasal  obstruction  is  the  sole  cause  of  Class  II  conditions?  I  can  not 
refrain  from  giving  you  the  views  of  the  father  of  this  child.  He  says 
that  adenoids  mainly  abound  in  localities  of  congested  population :  in 
large  cities  where  towering  walls  and  city  dirt  and  dust  makes  the  air 
foul  and  filled  with  foreign  particles.  He  thinks  it  is  not  strange  that 
eighty  per  cent,  of  children  having  irregular  teeth  should  suflfer  from 
adenoids,  because  he  declares  that  eighty  per  cent,  of  all  city  children 
have  adenoids.  He  likewise  points  out  that  operative  interference  is 
not  necessary  unless  the  growths  are  sufficient  to  produce  nasal  obstruc- 
tion, or  hindrance  to  free  breathing,  and  that  unless  this  occurs,  there 
can  be  little  relation  between  adenoids  and  irregularity. 

On  the  other  hand  he  calls  attention  to  the  modern  methods  of  feed- 
ing. Foods  are  soft  and  getting  softer  year  by  year.  Breakfast  foods 
are  prepared  for  us  so  that  the  eater  has  little  to  do  except  to  swallow. 
Can  full  development  of  a  jaw  be  expected  with  such  lack  of  use? 

Gentlemen.  I  leave  these  thoughts  with  vou  for  study. 
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This  paper  opens  up  a  good  many  things  that 
Dr.  n.  $.  ROff.  seem  to  me  to  need  discussing,  but  many  of  them 

are  of  a  technical  character  and  I  do  not  care  to 
undertake  the  discussion  of  those  points.  I  can  not  add  much  to  the 
value  of  the  paper,  and  have  very  little  to  find  fault  with,  probably  for 
the  reason  that  I  do  not  fully  interpret  the  paper.  I  did  not  arrive  in 
time  to  hear  its  reading.  There  are  one  or  two  points  I  will  speak  of, 
however,  although  I  may  have  nothing  new  to  say  about  them. 

The  essayist  says  he  has  seen  upper  protruding  teeth,  but  never  an 
upper  protruding  jaw.  I  can  not  so  interpret  the  pictures  he  shows  on 
the  screen,  for  some  of  the  illustrations  I  believe  not  only  show  upper 
protruding  teeth,  but  protruding  jaws  as  well.  It  seems  reasonable  to 
suppose  we  should  have  hypertrophy  or  overdevelopment  of  the  upper 
jaw,  rather  than  of  the  lower  jaw. 

If  any  of  you  will  recall  the  work  of  Cryer  in  sectioning  the  skull, 
you  will  remember  the  great  differences  he  discovered  as  to  the  forma- 
tion of  the  air  spaces — how  much  larger  they  were  in  some  cases  than 
in  others,  and  yet  how  regularly  the  jaws  were  developed.  I  recall  Dr. 
Hartz's  presentation  also  as  to  the  development  of  the  jaws,  symmetri- 
cally and  concordantly,  under  the  same  nerve  influence  and  impulses.  I 
can  not  understand  how  one  jaw  can  be  overdeveloped  and  the  other 
underdeveloped.  How  could  nature  fail  of  the  same  kind  and  extent  of 
development  when  controlled  by  the  same  nerve  influence,  and  when 
developed  in  the  embryo  in  the  same  manner  and  at  the  same  time?  I 
can  only  account  for  it  by  some  mere  accidental  causes.  To  undertake 
to  establish  a  principle  that  one  is  overdeveloped  and  the  other  under- 
developed, it  seems  to  me  would  be  going  a  little  too  far.  The  under- 
lying principle  in  development  is  harmonious. 

The  essayist  says  it  is  because  of  malnutrition  that  the  mandible  is 
insufiiciently  developed.  As  I  have  looked  at  all  the  pictures  shown  here 
during  the  past  two  days,  it  has  seemed  to  me  in  every  one  of  them, 
almost,  I  could  see  exaggerated  development,  if  anything,  in  the  nasal 
and  facial  region  rather  than  a  lack  of  development  in  the  mandibular 
portion  of  the  face. 

We  have  types  of  individuals,  or  people,  as  well  as  animals.  The 
bull  dog  has  a  strongly  developed  mandible  and  meagerly  developed 
maxilla.  When  there  is  a  variation  from  that  in  the  bull  dog,  we  know 
it  is  abnormal  and  he  is  a  mongrel.  We  do  not  expect  that  in  human 
beings  of  pure  race  or  type  that  this  law  should  be  different.  The  jaws 
and  face  ought  to  be  symmetrical.    When  they  vary  from  that  it  is  acci- 
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dental  and  does  not  come  from  any  particular  line  of  causes,  so  that 
you  can  not  make  a  principle  of  it,  embryologically  or  physiologically,  to 
say  nothing  of  building  on  that  a  principle  of  practice  for  the  regulation 
of  such  malconditions. 

I  believe  the  location  of  the  teeth  in  the  jaws  is,  in  every  case, 
purely  accidental  when  they  are  abnormally  placed,  and  can  not  be 
attributed  to  a  lack  of  nutrition. 

Vou  orthodontists  seem  to  have  adenoids  on  the  brain  and  believe 
they  are  responsible  for  everything  abnormal !  Adenoids  may  cause 
this  hypertrophied  condition  of  the  upper  jaw,  but  other  things  could  do 
the  same,  such  as  irritating  influences  of  the  nasal  membranes  during 
the  period  of  development,  diseases  irritating  the  air  passages  alone  or 
nervous  diseases  which  influence  the  respiratory  muscles  of  the  nose, 
larynx,  trachea,  chest,  etc.  These  accessory  muscles,  because  of  nervous 
disorders  or  affections,  have  much  to  do  with  the  symmetrical  develop- 
ment of  the  face. 

Irritations  occurring  in  the  air  sinuses  of  the  face  must  have  as  much 
influence  as  stenosis  from  adenoid  growths,  or  anything  we  may  have  of 
that  kind.  It  is  almost  impossible  for  us  to  say  any  particular  form  of 
malocclusion  is  caused  by  adenoids,  or  any  other  particular  disease.  It 
may  be  a  combination  of  any  or  all  of  many  disorders. 

I  believe  much  more  strongly  than  some  of  my  associates  in  the  con- 
tention of  Dr.  Angle  as  to  the  position  of  the  upper  first  molar  being 
more  constant  than  that  of  any  other  tooth.  I  believe  that  he  is  right, 
and  logically  it  ought  to  be  so.  Sometimes  it  is  not  so,  but  this  is  acci- 
dental and  not  a  natural  result.  I  should  feel  more  thoroughly  con- 
vinced, however,  if  he  should  make  it  the  first  molars  of  the  lower  jaw, 
for  the  reason  that  the  mandible  ought  to  be  developed  more  normally 
than  the  maxilla.  It  is  subjected  to  less  accidental  interference  in  de- 
velopment than  the  upper.  There  is  absolutely  nothing  to  interfere  with 
the  development  of  the  lower  jaw,  unless  it  be  unusual  accident.  There 
are  no  air  sinuses  here,  which  are  liable  to  become  infected  and  diseased 
during  early  life.  The  jaw  simply  develops  in  the  muscular  fascia  and 
tlic  muscles  surrounding  it  which  lioUl  it  in  shape.  The  buccal  muscles, 
muscles  of  the  neck  and  the  tongue,  hold  it  in  proper  form.  It  has  a 
free  and  liberal  supply  of  blood.  The  nerve  supi)ly  is  as  good  as  that  of 
the  upper  iaw,  so  why  should  it  not  develop  into  normal  size  and  form? 
There  is  no  reason  except  it  be  an  accidental  reason,  and  there  are  not 
anything  like  so  many  chances  of  its  being  badly  developed  as  in  the 
case  of  the  upper  jaw,  where  there  are  so  many  changeable  conditions, 
because  the  bones  are  so  thin  and  frail  that  they  may  be  so  easily  dis- 
turbed. 
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The  growth  of  bone  is  interstitial.  The  mandible  develops  from  six 
centers,  and  is  one  of  the  first  bones  formed,  and  it  should  usually  be 
normally  developed.  If  I  were  to  make  a  suggestion  it  would  be  that  we 
take  the  lower  first  molar  as  our  standard;  when  the  jaws  are  in  normal 
relation  we  can  then  develop  the  rest  of  the  face  in  accordance  with 
that. 

The  question  of  nutrition  can  have  little  to  do  with  unequal  develop- 
ment, as  the  nutrition  would  be  similar  in  both  cases,  and  it  is  concordant. 
Why  should  the  upper  jaw  develop  excessively  at  one  period  and  the 
lower  at  another? 

I  can  not  see  then  why  we  should  speak  of  the  mandible  as  being 
insufficiently  developed.  Sometimes  we  see  people  without  chins,  and 
we  think  of  them  as  lacking  in  character  and  mentality.  Some  of  us 
have  to  grow  whiskers  on  our  chins  to  make  a  presentable  appearance ! 
The  mandible  and  the  chin  should  develop  in  uniform  relation  to  each 
other,  and  when  they  do  not  it  is  because  of  some  purely  accidental  cause, 
and  the  cause  can  not  always  be  attributed  to  malnutrition. 

The  upper  jaw  is  as  often  at  fault,  in  my  judgment,  as  the  lower, 
and  instead  of  trying  to  develop  the  chin  we  might,  with  equal  propriety, 
try  to  reduce  the  hypertrophied  growth  we  have  in  the  upper  jaw — re- 
duce the  nose  and  face  and  bring  things  into  harmony. 

The  pictures  Dr.  Ottolengui  has  shown  us,  in  most  cases  indicate 
that  the  middle  part  of  the  face  is  usually  not  longer  than  normal,  but 
there  is  always  a  fulness  and  prominence  that  do  not  belong  there.  It  is 
not  natural  or  harmonious. 

We  may  think  Dr.  Angle  is  wrong  in  his  statement  as  to  the  position 
of  the  upper  nrst  molar  tooth,  but  if  you  will  make  it  the  lower  first 
molar,  that  is  in  normal  relation  to  the  jaw,  I  believe  you  will  have  dis- 
covered a  valuable  truth. 

The  essayist  describes  the  dogmatic  manner 
Dr.  milton  C.  UlatSOn.  some  men  have  in  dealing  with  patients  afflicted  with 
malocclusion.  It  certainly  indicates  a  very  meager 
comprehension  of  the  subject  for  a  man  to  declare  adenoids  to  be  the  sole 
cause  of  malocclusion.  It  seems  incredible  that  any  man  could  ascribe 
the  malocclusion  to  any  one  cause,  for  it  is  so  apparent  that  there 
is  a  great  combination  of  factors  involved.  It  is  quite  true  that  we 
have  not  as  yet  been  able  to  determine  absolutely  the  relative  importance 
of  each  of  these  factors,  and  it  is  equally  true  that  many  men  believe  nasal 
occlusion  occupies  a  very  important  position,  with  which  I  heartily  agree. 
The  very  fact  that  complete  nasal  occlusion  not  only  interferes  with  the 
function   of  the  nose,  and   thus    in   turn   with  the   development  of   the 
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maxillary  sinus  and  its  surrounding  Ixni}-  tissues;  hut  that  this  disturbed 
function  also  conii)(.'ls  disuse  of  the  jaws  and  teeth,  which  in  itself  is  a 
vital  consideration,  conii)els  us  to  give  heed  to  this  condition.  It  must 
also  play  a  part  in  malnutrition — another  factor  of  some  importance.  I 
quite  agree  with  the  sentiment  that  too  much  importance  has  been  laid 
upon  the  stress  of  the  cheek  muscles;  it  is,  however,  a  perverted  function, 
and  if  associated  with  a  short  upper  Up  is  of  some  importance. 

It  would,  in  my  judgment,  l)e  quite  as  unwise  to  utterly  ignore  the 
nasal  involvement  as  it  is  to  go  to  the  other  extreme  and  hold  that  it  is 
the  one  and  only  factor  demanding  consideration. 

Discussing  the  etiology  of  distal  occlusion  further,  the  essayist  shows 
the  inconsistency  of  Dr.  Angle's  deductions,  and  rather  intimates  that 
because  his  book  is  the  most  recent  addition  to  the  literature  of  ortho- 
dontia, that  the  ideas  therein  contained  express  the  generally  accepted 
thoughts  of  the  day.  I  believe  this  is  quite  true  so  far  as  the  means  and 
methods  of  achieving  tooth  movement  and  permanency  of  results  are 
concerned,  but  the  enormous  energy  and  time  the  man  has  expended  in 
this  direction  has,  I  believe,  left  him  little  time  for  investigating  the 
etiological  factors,  in  which  he  has  been  too  hasty  in  his  conclusions.  He 
has  done  so  much,  however,  for  which  we  are  indebted  to  him,  that  we 
should  consider  his  errors  with  a  generous  amount  of  charity,  though  I 
do  not  mean  you  to  infer  that  I  think  they  should  not  receive  adverse 
comment. 

I  am  in  perfect  accord  with  the  idea  that  deficient  development  of 
the  mandible  in  Class  II  cases,  particularly  Division  I,  is  the  most  trouble- 
some and  about  the  most  conspicuous  factor  with  which  we  have  to  con- 
tend directly ;  and  that  deficient  development  of  the  maxilla  becomes  an 
equally  prominent  factor  in  Class  III  cases.  This,  of  course,  is  in  direct 
opposition  to  the  idea  recently  advanced  that  the  upper  first  molar  is 
practically  always  in  its  correct  mesio-distal  position.  I  am  already  on 
record  as  being  utterly  unable  to  believe  that  the  position  of  this  tooth  is 
anvthing  like  as  constant  as  some  writers  claim  it  to  be.  and  further  ob- 
servation continues  to  strengthen  this  belief.  The  fixing  of  the  time  at 
which  distal  occlusion  begins  as  being  simultaneous  with  the  eruption  of 
the  first  molars  is,  of  course,  so  utterly  unscientific  as  to  scarcely  be 
worthy  of  notice,  except  for  the  prominence  of  the  man  suggesting  the 
idea — the  fact  that  complete  distal  occlusion  in  the  temporary  teeth  has 
been  seen  by  numerous  operators  being  conclusive  proof  to  the  contrary. 
I  think  it  well  for  us  to  consider  carefully  each  case  by  itself,  in  our 
efforts  to  find  just  where  the  fault  lies  in  any  case  of  malocclusion,  rather 
than  to  accept  a  dogma  which  compels  us  to  believe  that  in  all  Class  II, 
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Division  I  cases  the  trouble  is  solely  an  underdevelopment  of  the  man- 
dible, and  that  in  Class  III  cases  it  is  solely  a  deficiency  in  the  maxilla. 
I  believe  that  these  conditions  are  usually  present  to  a  greater  or  less 
degree,  and  I  am  equally  confident  that  I  have  seen  upper  molars  that 
really  needed  to  be  moved  distally,  and  some  cases  of  an  undue  promi- 
nence of  the  mandible  itself.  I  recognize  the  fact,  however,  that  an 
unfortunate  angle  in  the  mandible  may  mislead  one  in  making  a  hasty 
examination. 

(Further  discussion  was  postponed,  and  Dr.   Baker  was  called  to 
read  his  paper.) 


Some  Observations  on  tbe  CentporoHlaxilldry  Jfrticulation 
in  eDanding  the  Occlusion. 


By  Dr.   Henry  A.   Baker,   Boston,  Mass. 


When  your  committee  wrote  me,  inviting  me  to  prepare  a  paper  for 
this  meeting  and  choose  the  above  subject,  I  suppose  they  fully  realized 
that  there  is  no  one  who  knows  what  actually  takes  place  in  the  temporo- 
maxillary  articulation  in  changing  the  occlusion. 

Therefore,  if  you  expect  me  to  tell  you  positively,  I  am  afraid  I 
shall  have  to  disappoint  you.  Neither  will  I,  on  the  other  hand,  tire  you 
with  a  long-drawn-out  paper,  theorizing.  But  I  shall,  however,  endeavor 
to  make  plain  to  you  the  great  changes  which  can  be  accomplished  in  the 
way  of  moving  the  mandible.  You  are  doubtless  acquainted  with  the 
many  views  held  on  this  subject  and  possibly  have  decided  opinions  of 
your  own,  some  of  which,  I  trust,  will  coincide  with  mine.  Some  authori- 
ties claim  that  there  is  no  movement  of  the  mandible,  but  the  movement 
that  takes  place  is  confined  to  the  teeth,  while  others  assert  that  the 
condyle  forces  back  the  soft  tissues  of  the  glenoid  cavity. 

In  my  opinion,  in  nearly,  if  not  in  all,  of  the  pronounced  cases, 
mark  you  pronounced  cases,  of  prognathism,  of  Class  III,  the  mandible  is 
not  where  nature  placed  it.  In  other  words,  a  change  in  position  has 
taken  place.  Through  habit,  a  forward  movement  is  brought  about 
similar  to  that  which  we  create  in  changing  a  case  of  distal  occlusion,  or 
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Class  II.  If  the  above  is  not  true,  it  would  seem  impossible  to  force  as 
marked  a  change  as  we  are  able  to  accomplish  in  these  cases.  I  shall 
show  you  by  the  lantern  slides  a  case  where  the  lower  jaw  was  carried 
back  at  least  three-eighths  of  an  inch. 

Fig.  I  illustrates  a  marked  case  of  Class  III,  in  a 

Cases  from  young  woman  about  thirty  years  of  age.     My  opin- 

PractlCC.  ion  is  that  protrusion  was  greatly  increased  by  the 

extraction  of  the  lower  molars.     The  replacement  of 

the  mandible  was  accomplished  in  a  satisfactory  manner  after  six  months' 


Fig.  I.  V\(-..  2. 

treatment.  In  order  to  have  accurate  data  regarding  the  actual  movement 
of  the  mandible,  the  indicator  appliance  illustrated  in  Fig.  3  was  con- 
structed. This  appliance  consists  of  a  metal  band  spanning  the  fore- 
head to  which  w^as  attached  a  narrow  nose  piece  of  the  same  ma- 
terial, which  carried  two  rigid  wires  bent  in  such  a  way  that  one  rested 
upon  the  labial  surface  of  the  lower  central  incisor  near  the  cutting  Q(\ge, 
while  the  other  touched  upon  the  chin  directly  in  front  of  the  mental 
process.  To  make  the  adjustment  accurate,  soft  modeling  compound  was 
placed  under  it  and  allowed  to  harden  after  the  appliance  was  brought  to 
its  correct  position,  and  firmly  strapped  in  place,  thus  assuring  an 
accurate  replacement.  Upon  completion  of  the  treatment  the  indicator 
was  again  applied  and  to  my  utter  satisfaction  proved  the  actual  movement 
of  the  mandible.  The  reader  will  readily  observe  the  marked  distal 
movement  of  the  mandible  at  the  chin  ;  but  I  wish  to  call  particular  atten- 
tion to  the  movements  accomplished  in  the  incisal  region. 

In  order  that  you  may  fully  comprehend  these  movements.  I  call 
your  attention  to  Fig.  2  and  ask  you  to  compare  the  relative  inclination 
of  the  incisors  in  this  figure  to  that  of  Fig.  i.  It  will  be  readily  seen 
that  in  Fig.  2  the  incisors  arc  in  a  more  erect  position  than  before  treat- 
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ment,  and  yet  reference  to  Fig.  3  shows  that  they  are  distal  to  their 
former  positions  by  at  least  one-eighth  of  an  inch.  Thus  ..we  are.  satisfied 
that  while  the  mandible  was  forced  <iistally  three-eighths  of  an  inch,  the 
incisors  were  erected  one-eighth  of  an  inch. 

It  would  seem  to  me  that  if  the  condyle  was  in  its  normal  position,  by 
carrying  it  back  three-eighths  of  an  inch  it  would  bring  great  pressure  on 
the  walls  of  the  auditory  canal  and  affect  the  nerves  of  the  internal  ear  and 
possibly  the  hearing.  .,    ... 


Fig.  3. 


If  I  remember  correctly,  I  mentioned  this  habit  theory  to  this  society 
in  New  York.  Mark  you,  gentlemen,  habit  is  a  very  strong  factor  and  I 
may  say  that  the  further  I  look  into  this  subject  the  more  firmly  con- 
vinced am  I  of  its  truth,  and  I  hope  to  prove  it  to  your  satisfaction  by  my 
lantern  slides. 

Fig.  4  is  introduced  to  show  what  habit  will  sometimes  accomplish. 
The  habit  was  doubtless  caused  by  the  extraction  of  the  lower  molars. 
Reference  need  only  be  made  to  Fig.  5,  which  shows  the  young  man 
some  years  earlier  in  life  to  illustrate  the  unhappy  facial  results.  These 
habits  often  occur  in  very  young  children  where  no  extraction  has 
occurred. 

Fig.  6  shows  a  case  of  this  kind  where  the  child  evidently  had  two 
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well   defined  bites.     These  two  cases  are  simply  representative  <>f  their 
kind  and  many  such  have  come  under  my  observation. 

There  are  conditions  in  connection  with  this  subject  which  seem  hard 
to  account  for.  For  instance,  in  carryinj^  the  mandible  forward  in 
cases  of  distal  occlusion,  or  Class  II,  we  have  all  probably  had  consider- 
able experience,  and  no  doubt  many  of  you  have  noticed  that  by  holdinj^ 
it  in  its  forward  position  a  considerable  length  of  time  that  it  is  im- 
possible for  the  patient  to  bring  it  back  to  its  original  occlusion,  and. on 
some  occasions  when  released  the  mandible  will  take  its  forward  position 
unaided. 


Fig.  4. 


Fic. 


Now  it  would  seem  that  after  advancing  a  claim  of  this  nature  we 
should  be  careful  to  make  this  distinction,  that  we  are  speaking  of  those 
cases  where,  through  habit  or  other  causes,  the  temporo-maxillary  articu- 
lation has  been  interfered  with  and  the  condyle  has  assumed  a  position 
interior  to  that  intended  by  nature ;  here  we  must  of  necessity  produce  a 
movement  sufficient  to  place  the  condyle  again  in  its  natural  position.  In 
such  cases,  we  may  be  reasonably  sure  that  the  movement  has  taken  place 
after  the  application  of  adequate  pressure :  but  on  the  other  hand,  in  the 
treatment  of  those  cases  of  Class  III  where  there  is  no  evidence  of  change 
in  the  temporo-maxillary  articulation,  but  which  are  due  more  to  the 
lack  of  development  of  the  maxillary  bones  or  the  over-development  of 
the  body  of  the  mandible,  it  would  be  unreasonable,  or  even  impossible, 
to  effect  a  change  without  seriously  interfering  with  the  auditory  canal. 
It  is.  therefore,  essential  that  this  difference  between  these  classes  must 
be  clearly  defined,  and  in  making  our  claim  that  the  change  takes  place 
in  the  temporo-maxillary  articulation,  we  must  make  it  plain  that  we 
niean  those  cases  where  an  anterior  movement  has  already  taken  place. 
It  will  be  noted  that  a  large  percentage  of  these  cases  are  due  to  the 
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extraction  of  quite  a  number  of  teeth,  especially  the  lower  molars,  and 
a  reaching-  habit  of  the  mandible  takes  place  in  the  effort  to  acquire  more 
adequate  occlusion. 

There  may  be  serious  doubt  in  some  minds,  even  in  these  cases,  that 
a  forward  movement  takes  place,  or  that  it  may  be  replaced :  but  in  sup- 
port of  this  claim  I  wish  to  introduce  a  quotation. 

Some  years  ago,  when  I  was  correcting  my  first  case  of  prognathism, 
and  I  would  say  it  was  about  this  time  I  discovered  the  habit  theory,  my 
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son,  Dr.  Lawrence  Baker,  became  very  much  interested  and  speculated 
quite  a  good  deal  as  to  what  did  take  place.  Soon  after  this  case  he  had 
occasion  to  visit  Dr.  Cryer  and  he  speaks  of  it  as  follows :  "A  most  inter- 
esting morning  spent  with  Dr.  Cryer  in  his  museum.  He  was  decided  in 
his  opinion  that  there  was  a  migration  of  both  joints.  ...  In  some 
specimens,  the  old  articulation  was  completely  obliterated.  In  others,  the 
path  of  the  condyle  could  be  definitely  traced." 

Reasonable' doubt  is  thus  set  aside  and  we  are  confident  that  in  apply- 
ing pressure  to  the  mandible  in  such  cases,  we  cause  a  reabsorption  of 
the  tissues  which  nature  has  deposited  behind  the  misplaced  condyle. 


Di$:u$$on. 

I  must  first  compliment  Dr.  Baker  upon  his  ex- 

Dr.  Dorman  6.  Reocb.    cellent  paper,  although  we  all  wish,  I  am  sure,  that 

he  had  written  a  longer  one. 

He  begins  with  the  statement  that  we  will  perhaps  be  disappointed 

in  his  not  giving  us  a  positive  answer  as  to  just  what  takes  place  in  the 

distal  movement  of  the  mandible.     His  slides,  however,  in  the  first  few 
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pictures  thrown  upon  the  screen,  and  the  apparatus  employed  to  make 
measurements,  prove  pretty  conclusively  that  there  was  a  distal  movement 
of  the  mandible — and  a  considerable  one — in  this  particular  case.  Just 
how  this  movement  occurred  is  still  a  matter  of  conjecture.  I  believe, 
with  Dr.  Baker,  that  in  certain  cases  there  is  a  displacement  of  the  man- 
dible, or  a  slight  dislocation  of  the  joint :  that  from  long-continued  use  of 
the  jaws  in  their  abnormal  relation  there  is  a  filling  in  of  the  joint  just 
posterior  to  the  condyle  with  thickened  ligaments. 

This  theory  that  Dr.  Baker  has  brought  out  explains  ver\-  well  why 
it  is  that  w^e  get  such  rapid  adjustment  of  the  parts  in  certain  pronounced 
cases  of  Class  III.  If  you  will  remember.  Dr.  Dunn  presented  a  paper 
on  this  subject  at  our  Qiicago  meeting.  When  the  intermaxillarv-  force 
was  applied  there  was  a  rapid  distal  movement  of  the  mandible :  that 
can  only  be  explained  by  admitting  that  it  returned  to  its  normal 
articulation. 

In  this  kind  of  a  case  there  is  not  so  much  movement  in  the  teeth  as 
in  the  mandible.  In  other  cases  of  Class  III,  however,  the  joint  may  be 
perfectly  normal.  When  this  is  true,  the  movement  is  confined  to  the 
teeth  alone,  in  my  opinion.  Most  of  the  change  in  the  profile  is  accom- 
plished by  the  mesial  movement  of  the  upper  teeth.  It  is  rather  difficult 
to  determine  just  where  the  movement  does  take  place. 

Dr.  Baker  has  shown  very  nicely  the  part  habit  may  play  in  com- 
mencing some  forms  of  malocclusion  that  might  afterward  develop  into 
permanent  types. 

I  have  enjoyed  the  papers  of  Dr.  Baker  and  Dr. 

Dr.  Casto.  Ottolengui  very  much.     Dr.  Ottolengui  said  to  me 

in  New  York  last  December  that  he  would  present 
the  best  paper  at  this  meeting  he  had  ever  presented  before  the  American 
Society.  In  a  subsequent  letter  he  reiterated  that  statement.  He  has 
done  so.  We  might  well  request  Dr.  Ottolengui  to  continue  his  investi- 
gations along  the  same  line  and  report  them  to  the  society. 

'  Dr.  Ottolengui's  position  regarding  the  cases  of  malocclusion  com- 
ing-under  Class  II.  Di\'ision  I  (Angle  classification),  substantiates,  in 
tliis* particular  class.  Dr.  Angle's  claim  relative  to  the  constancy  of  the 
upper  first  molars.  Dr.  Ottolengui  believes  the  mandible  is  always  at 
fault  in  such  cases,  and  says  that  he  has  never  seen  the  protrusion  or 
mesial  position  of  the  upper  jaw. 

Regarding  what  Dr.  Ottolengui  has  to  say  about  the  nonnal  size  of 
the  mandible  in  Class  III  cases  of  malocclusion  (,  Angle  classification)  I 
think  further  investigation  will  have  to  be  made  before  we  can  accept 
his  conclusions  as  final.  There  is  no  doubt  in  my  mind  that  some 
change  in  the  temporo-maxillary  articulation  does  occur  in  some  cases 
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of  Class  III.  If  some  skulls  could  be  found  where  Class  III  cases  of  mal- 
occlusion of  the  teeth  had  existed,  the  mandible  could  be  placed  in  its 
normal  position  in  the  Glenoid  fossae,  which  would  probably  enable  us  to 
determine  whether  or  not  the  mandible  was  in  its  proper  developmental 
relation  to  the  other  bones  of  the  head  and  face. 

In  many  cases  of  Class  III  there  is  no  question  but  that  the  mandible 
is  protruded  in  its  relation  to  the  balance  of  the  face.  Whether  in  such 
cases  it  is  an  over-development  of  the  mandible,  or  whether  the  mandible 
has  become  fixed  in  a  forward  position  in  the  temporo-maxillary  articu- 
lation, is  a  question  yet  to  be  settled. 

Dr.  Ottolengui  spoke  of  Dr.  Angle's  views  regarding  the  classifica- 
tion and  treatment  of  Class  II  cases.  It  is  my  understanding  that  the 
classification  as  given  by  Dr.  Angle  is  applicable  to  the  models  only,  and 
is  applied  irrespective  of  treatment.  That  is  to  say,  the  classification  of 
a  given  case  is  to  be  made  strictly  in  accordance  with  the  occlusion  of 
the  teeth  as  observed  by  the  use  of  the  models,  and  has  no  relation  to  a 
stereotyped  form  of  treatment  for  the  correction  of  facial  defects  or  for 
the  establishment  of  harmony  between  the  dental  arches  and  facial  lines. 
The  treatment  is  to  be  determined  subsequent  to  the  classification. 

On  one  occasion  I  talked  to  Dr.  Angle  regarding  the  forward  move- 
ment of  the  upper  molars  and  bicuspids,  where  the  temporary  cuspids 
had  been  prematurely  lost.  He  classified  such  cases,  from  the  models 
alone,  as  Class  II  cases.  He  said  that  in  the  treatment  it  would  have 
to  be  determined  whether  the  upper  molars  and  bicuspids  should  be 
moved  distally  or  whether  the  mandible  should  be  moved  mesially,  by  the 
requirements  necessary  to  establish  the  best  facial  harmony.  That  has 
always  been  my  understanding,  and  that  is  the  method  I  have  always 
followed. 

I  wish  to  say  one  word  regarding  the  change 
Dr.  111.  t.  matson.  that  may  take  place  in  the  temporo-maxillary  articu- 
lation. I  have  a  case  of  a  young  child  where  I  used 
the  chin  cap  exclusively  in  a  case  of  Class  III ;  an  interesting  feature 
being  that  after  some  weeks  of  treatment,  during  which  time  considerable 
change  had  taken  place,  the  child  jumped  out  of  bed  one  night  and  ran 
to  her  mother,  saying:  "O  mother,  my  jaw  just  went  back" — and  it  had 
gone  back  suddenly. 

It  has  been   a  source  of  satisfaction  to  me  to 
Df.  Uarney  Barnes,      listen  to  the  remarks  of  Drs.  Ottolengui  and  Wat- 
son.    Were  it  not  for  the  easy-flowing  language,  I 
might    have  thought  my  own  ideas  of  the  past  two  years   were  being 
expressed.      I    have    published    many    of    those    ideas,    and    think    they 
have  been  misunderstood.     I  believe  emphatically  that  malnutrition  is  a 
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l)ig  factor.  We  do  have  many  causes  contribuiing,  Init  1  believe  the 
iiiahiutrition  may  be  both  post-natal  and  pre-natal.  If  post-natal  it  is 
different  from  pre-natal.  If  pre-natal  the  indications  that  may  later  on 
show  themselves  in  malocclusions  will  be  shown  at  birth  in  the  child. 
Proceeding  on  this  theory  I  have  sought  the  opportunity  of  seeing  chil- 
dren very  shortly  after  birth,  before  they  begin  to  flesh  up.  A  child  fat 
at  birth  is  abnormal ;  bone  development  is  not  there,  but  soft  tissue  de- 
velopment is  there. 

If  the  malnutrition  is  pre-natal,  may  it  not,  instead  of  acting  alike 
on  the  maxilla  and  the  mandible,  produce  a  different  effect  on  account  of 
the  dift'erence  in  time  of  development  of  the  two  jaws?  That  is  po.ssible ; 
hence  there  may  arise  a  lack  of  development  of  the  mandible.  I  put  this 
before  you  because  I  want  you  to  investigate  it  as  I  have  done.  There 
are  five  or  six  cases  that  I  have  examined  in  this  way.  I  diagnos'e'd 
three  of  them  at  birth,  and  my  diagnosis  has  been  corroborated,  and  I 
hope  later  to  show  them  before  this  society.     I  have  the  records. 

Suppose  the  malnutrition  is  post-natal.  Then  you  may  have  it  ag- 
gravated by  non-use,  habits,  growths  of  adenoids  and  such  things.  I  am 
on  record  over  a  year  ago  in  saying  I  did  not  believe  adenoids  were  re- 
sponsible for  as  much  as  they  have  been  credited  with.  I  believe  they 
are  harmful  in  that  they  cause  the  perverted  use  of  certain  organs  we 
should  use  normally.  This  may  come  from  climatic  conditions,  or  from 
too  small  air  passages.  In  distal  occlusion  cases  sometimes  there  are  no 
real  adenoid  conditions.  I  have  watched  this  matter  in  conjunction  with 
rhinologists.    They  came  to  the  same  conclusion  I  have. 

The  remarks  of  Dr.  Baker  regarding  the  throwing  forward  of  the 
mandible  seem  to  be  well  taken.  My  own  little  girl  has  an  apparent 
underdevelopment  of  both  upper  and  lower  jaws.  She  has  the  peculiar 
habit,  when  you  say  anything  to  her  which  she  docs  not  quite  believe,  of 
throwing  the  lower  jaw  forward  with  a  peculiar  expression.  In  that 
connection  I  believe  we  have  the  solution  of  those  cases  in  this  way.  that 
the  maxilla  is  underdeveloped ;  the  temporo-maxillary  articulation  is  too 
narrow,  and,  as  corroborating  Dr.  Hoft"s  suspicion  that  the  lower  jaw 
has  a  better  chance  of  development  than  the  upper.  I  will  say  that  I 
believe  it. 

I  wish  to  report  the  case  of  a  child  nine  years  old.  There  is  a  de- 
formity of  the  head  aft'ecting  the  external  ear.  producing  deficient 
hearing;  maxilla  is  undeveloped,  as  are  also  the  rami  and  body  of  the 
mandible.  She  is  the  daughter  of  a  physician,  with  history  of  pre-natal 
accident  to  the  mother.  The  child  is  very  bright,  with  well  developed 
figure.  I  used  apparatus  of  the  Ainsworth  type.  I  expanded  the  maxilla, 
thinking  I  might  get  luxation  of  the  lower  jaw.     I  ordered  the  child  to 
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chew  gum.  In  expanding  the  maxilla  the  suture  was  opened  until  the 
central  incisors  were  separated  a  quarter  inch.  After  five  months'  treat- 
ment she  can  bring  the  lower  jaw  forward  one-fourth  of  an  inch.  Hearing 
is  improved  markedly.  She  can  hear  the  rustling  of  the  leaves  of  the 
trees,  a  thing  impossible  before  she  came  under  my  care.  I  leave  this 
with  you  for  thought. 

I  have  in  my  possession  models  of  a  four-year- 
Dr.  Bert  Bbell.  old  which  illustrate  Dr.  Baker's  views  on  habit.  She 
is  the  daughter  of  a  dentist  in  Toledo.  She  had  the 
habit  of  continually  biting  in  one  direction,  and  he  brought  her  to  me 
for  treatment.  I  expanded  the  lower  arch,  because  you  will  see  the  lower 
on  the  right  side  is  in  lingual  occlusion  to  the  upper.  It  is  interesting 
as  an  example  of  biting  over  and  getting  the  teeth  into  a  condition  of 
malocclusion  through  habit.     (Models  exhibited.) 

I  think  Dr.  Baker  has  presented  here  one  of  the 

Dt*.  1)awky.  very  important  problems  that  remain  for  someone  to 

decide  positively.  While  we  have  much  evidence 
of  belief,  and  of  cases  where  things  seem  to  be,  we  have  very  little  or  no 
absolute  proof  as  to  what  takes  place  in  the  temporo-maxillary  articula- 
tion. Positive  knowledge  of  what  is  possible  will  have  a  great  bearing 
on  treatment  and  on  retention. 

In  treating  young  patients,  and  in  the  critical  examination  of  the 
arches,  I  have  noticed  how  marked  it  is  that  the  upper  jaw  is  always 
and  universally  narrow.  The  lower  jaw,  in  my  observation,  is  far  more 
universally  well  developed.  In  treating  those  cases  from  six  to  seven 
years  of  age,  it  has  rather  been  the  exception  when  any  intermaxillary 
force  is  needed.  The  simple  widening  of  the  upper  jaw  and  harmonizing 
of  the  two  arches  is  often  all  that  is  necessary. 

I  have  two  cases  in  mind,  of  the  developing  third  class,  where  I 
thought  I  would  have  to  use  intermaxillary  force ;  but  the  harmonizing 
of  the  arches  was  all  that  was  necessary.'  The  same  has  been  true  with 
many  developing  Class  II  cases.  It  has  been  rather  rare,  unless  the  case 
were  thoroughly  established  and  more  than  ten  years  of  age,  where  the 
jaws  would  not  naturally  find  their  normal  position  without  any  inter- 
maxillary force. 

I  think  that  what  Dr.  Hoff  has  said  is  true  as  to  the  normal  develop- 
ment of  the  mandible.  The  malnutrition  is  shown  more  in  the  upper 
jaw.  and  the  influence  of  pathological  conditions  of  the  nasal  passages 
are  acting  on  the  upper  jaw  rather  than  the  lower.  When  the  upper 
fails  to  develop,  the  lower  jaw  seeks  its  most  comfortable  occlusion,  which 
is  generally  distal  and  not  so  often  mesial ;  because  in  a  narrowed  upper 
jaw,  with  the  lower  normal,  it  must  seek  distal  occlusion  to  become 
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comfortable.  The  fact  that  this  is  true,  and  that  we  have  cases  cited 
by  Drs.  Watson,  Dunn  and  others  where  the  course  of  treatment  seems 
to  indicate  that  the  mandible  was  in  an  abnormal  forward  position 
and  suddenly  went  back,  causes  me  to  believe  there  is  a  change 
produced  irrespective  of  the  position  of  the  teeth.  There  is  an  oppor- 
tunity here  for  some  thorough,  scientific  work,  to  determine  the  actual 
changes.  That  which  takes  place  in  the  other  joints  of  the  body  is  in 
harmony  with  this  hypothesis.  The  hip  joint  can  be  changed,  as  in  con- 
genital dislocation  of  the  hip.  The  natural  socket  is  filled  with  a  new 
tissue.  The  reformation  of  the  joint  is  required  to  be  done  by  the  ortho- 
pedic surgeon. 

I  will  only  say  I  am  very  glad  I  came.     There 
Dr.  Kcmplc.  have  been  papers  presented  before  the  societv  at  this 

meeting  any  one  of  which  would  more  than  com- 
pensate a  man  for  the  time  spent  in  making  the  trip  to  Detroit. 

We  are  all  appreciative  of  everything  Dr.  Angle 
Dr.  Ottolcn^ui.         lias  done,  but  it  does  not  seem  to  me  we  are  obliged 

to  follow  him  into  error,  if  we  think  he  is  in  error. 
The  academic  fact  that  the  upper  first  molar  is  normal  in  its  mesio- 
distal  relation  with  the  skull  in  ninety  per  cent,  of  all  cases  is  not  the 
point  that  Dr.  Angle  has  attempted  to  make.  We  are  ready  to  admit  that. 
But  when  you  take  from  the  whole  number  of  people  those  suffering 
with  malocclusion,  that  is  another  question.  The  percentages  would  be 
quite  dififerent  where  the  teeth  are  in  normal  occlusion  or  in  mal- 
occlusion. 

Let  us  admit  for  a  moment  that  the  upper  first  molar  is  fairly  con- 
stant in  its  position  in  Class  I  and  in  Class  II :  that  would  probably  es- 
tablish your  seventy  per  cent,  of  cases.  We  still  have  Class  III.  and  Dr. 
Angle  tells  us  it  is  correct  there  also,  and  there  is  where  we  can  not 
follow  him. 

I  do  not  see  that  there  is  much  left  for  me  to 
Dr.  Baker.  say.     You  agree  with  me  too  well.     There  is  one 

point :  I  have  given  you  a  nucleus ;  I  would  like  you 
to  watch  especially  the  children.  The  more  I  investigate  this  matter  the 
more  I  believe  these  protruding  mandibles  come,  in  large  percentage,  from 
habit.  In  cases  of  extraction  in  the  molar  region  the  condition  is  brought 
about  later  in  life,  but  I  think  in  the  majority  of  cases  the  habit  comes  on 
in  childhood.    I  trust  we  may  learn  something  still  more  definite  some  day. 


Early  Creatmettt  in  tbe  Correction  of  malocclusion  of 

the  Ceetb, 


By  D.   WiLLARD   Flint,   D.D.S.,  Pittsburg,   Pa. 


Upon  the  importance  of  early  treatment  orthodontists  all  agree,  and 
never  was  the  old  adage  that  "a.  stitch  in  time  saves  nine"  more  applicable. 
The  fact  is,  we  could  all  hope  that  our  efforts  might  be  preventive  rather 
than  corrective. 

The  general  practitioner  does  not  detect  incipient  malocclusion  and 
there  is  always  an  indication  which  the  trained  eye  of  the  specialist  is 
quick  to  observe,  therefore  I  believe  every  orthodontist  is  under  obligations 
to  the  general  practitioners  to  appear  before  them  and  impart  some  of  the 
knowledge  that  he  has  received  and  the  results  of  his  experience.  As 
Dr.  Hoff  has  said,  we  ought  to  have  "a  burning  message"  and  show  the 
general  practitioner  how  much  deformity  can  be  averted  by  doing  the 
right  thing  at  the  right  time.  We  ought  to  be  on  such  good  terms  with 
our  confreres  that  they  would  count  it  a  pleasure  to  consult  with  us  when 
in  any  case  there  is  doubt  as  to  the  manner  of  procedure.  How  often 
mouths  and  faces  are  ruined  for  life  simply  because  of  an  aching  deciduous 
tooth,  the  mother  asking  for  its  removal,  the  dentist  acquiescing  and  the 
child  becoming  the  unknowing  victim,  and  our  cabinets  of  models  tell  many 
tales  of  arrested  development,  any  and  all  of  which  might  have  been 
averted  by  proper  care. 


We  are   not   (loini:^  our  dvity  if  we  neglect  the 

Ttnportaiice  of  ^'^"  ^'^  '^  <^'liair  in  a  dental  college.     VVc  may  not  be 

teaching  Orthodontia     <'i1j1<^'  t"  afford  the  time  from  a  pecuniary  standpoint, 

in  College.  l)ut  surely  because  of  the  great  good  it  will  do  the 

mass  of  humanity  we  ought  not  to  neglect  such  an 

opportunit\'  of  teacliing  the  great  principles  of  orthodontia. 


Fig.  t. 
Lateral  occlusal  an.l  anteiior  vie\v.s,  .showing  normal  interjiroxinial  spaces  in  a 
child  of  four  and  a  half  years  of  age. 


a  d  c 

Fig.  2. 
(a)  Lack  of  development  between  deciduous  cuspids  in  a  child  of  seven  years. 
(/>)  Normal  development  in  a  child  of  seven,  showing  contrast,     (c)  Lack  of  develop- 
ment due  to  an  automobile  accident,  prematurely  losing  lower  deciduous   incisors. 

We  may  have  some  dif^culty  in  making  the  older  practitioners  believe 
all  we  claim,  but  the  young  men  in  school  are  there  for  the  purpose 
of  learning,  and  if  we  are  true  to  our  calling  we  surely  can,  by  the  use  of 
hundreds  of  actual  photographic  slides,  demonstrate  the  truths  for  which 
we  stand.  Let  the  students  see  and  they  will  believe,  and  what  better 
messengers  of  truth  can  we  have  than  the  army  of  new  men  graduating 
each  year?  The  students  can  learn  occlusion  in  school,  and  I  say  it 
emphatically;  they  can  learn  the  value  of  a  tooth,  the  absolute  necessity 
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of  retaining  all  the  deciduous  teeth  up  to  the  time  of  their  normal  loss 
and  replacement  by  the  permanent  teeth  or  the  mechanical  retention  of 
the  spaces  of  such  deciduous  teeth  if  any  are  lost  prematurely. 

In  one  of  our  schools  the  senior  class  can  give  twelve  reasons  why  the 
first,  or  principal  molar  should  be  retained  at  any  cost ;  they  know  how 
to  diagnose,  which  is  second  only  to  the  great  truth  of  a  knowledge  of 
occlusion ;  they  know  when  to  suspect  pathological  conditions  in  the  nares 
from  the  teeth  and  facial  expression;  the  possibilities  of  beautifying  a 


Fig.  3. 
Anterior  views  of  same  three  cases. 


c  b  a 

Fig.  4. 

if)  Loss  of  all  four  premolars  in  lower  arch ;  notice  dropping  back  of  lower 
incisors,  {b)  Loss  of  deciduous  cuspids  at  eight  years ;  notice  overbite  and  distal 
movement  of  incisors,  {a)  Premature  loss  of  deciduous  lateral,  permitting  centrals 
to  drop  into  lingual  occlusion. 

human  face,  and  many  other  truths  of  like  nature.  The  student  can  not 
get  the  practical  clinical  work  in  school,  I  admit.  The  teaching  of  any 
subject  in  any  school  never  made  any  man  proficient;  it  is  practice  only 
that  accomplishes  this.  With  this  knowledge,  are  not  these  students 
infinitely  better  than  if  they  were  graduated  without  the  knowledge  which 
this  chair  can  and  does  impart?  If  a  man  has  a  fondness  and  aptitude 
for  the  special  work  then  let  him  take  a  post-graduate  course,  but  by  all 
means  give  him  the  chance  to  get  knowledge  of  such  principles  of  ortho- 
dontia as  should  be  included  in  a  dental  curriculum,  because  he  needs  it 
at  the  beginning  of  his  career. 


I  r 


need  of  early 
treatment. 


To  the  query  "Why  treat  patients  so  young?"  I 

would  rci)ly   tliat  it  is  more  advantageous   in  every 

way.     Prevention  is  always  better  than  cure.     I  am 

glad  the  day  has  come  when  parents  will  not  listen 

to  the  old  anthem  "Wait,  wait !"  but  rather  hearken  to  common  sense 

arguments  in  favo'"  of  early  interference.  When  docs  the  physician  treat 


Fig.  5. 
Loss  through  caries  of  mesial  one-third  of  lower  first  molar. 
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Fig.  6. 

The  result  in  facial  expression  of  fifth  illustration. 

Spinal  curvature,  club  foot,  hare  lip,  and  other  deformities  of  children.-' 
When  the  children  can  "appreciate  it,"  or  when  "pride  asserts  itself"? 
No !  the  earlier  the  better ;  and  in  orthodontia,  some  cases  must  be  taken 
early  if  we  are  to  accomplish  perfect  and  permanent  results.  From  Dr. 
Angle  we  learn  that  the  deposition  of  bone  around  the  roots  of  the  teeth  is 
far  from  complete  even  at  the  ages  of  twelve  or  thirteen,  and  that  the 
sockets  are  much  larger  in  early  childhood.  Then  why  not.  in  our  cor- 
rective work,  assist  nature  rather  than  wait  until  the  second  dentition  is 
completed,  and  then  tear  down  and  have  to  resort  to  a  secondary  building 
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up  process.  In  other  words,  let  us  guide  the  teeth  as  they  erupt  into  their 
proper  places,  and  the  deposition  of  bone  around  the  roots  of  the  teeth 
will  be  as  nature  first  intended. 

The  cancellous  nature  of  the  bone  and  the  less  number  of  permanent 
teeth  offer  less  resistance  to  arch  expansion  and  the  other  like  operations 
in  early  childhood,  than  after  the  completion  of  the  second  dentition,  allow- 
ing shorter  and  painless  methods  of  treatment,  and  finally,  and  principally, 
stimulating  nature's  own  developmental  processes. 


Fig.  7. 
Lateral  view — case  of  patient  suffering  from  adenoids  and  enlarged  tonsils. 


Fig.  8. 

Anterior  view  of  same  ease. 

With  children  we  can  do  anything  in  the  line  of 
tractability  of  treatment.     They  never  object  to  the  conspicuousness 

Children.  of  appliances,  and  their  inconvenience  is  but  trifling, 

while  in  older  persons  the  pain  is  quite  severe  at 
times,  even  with  all  the  precaution  we  can  possibly  take  to  alleviate  the 
same,  and  however  much  we  try  to  persuade  ourselves  that  there  is  not 
much  real  pain.  I  have  had  some  cases,  patients  over  twenty  years  of  age, 
where  the  work  was  to  be  done  only  on  the  assurance  that  the  appliances 
could  not  be  seen,  and  when  occasion  demanded,  they  had  to  be  remov- 
able. You  might  argue  that  such  patients  do  not  want  the  work  done 
very  badly,  or  they  would  endure  this  inconvenience,  but  I  disagree,  and 
knowing  what  I  do  I  would  have  desired  the  same  kind  of  service  which 
they  received. 


1  [') 


In  extensive  cases  of  malocclusion  in  the  young 

Objections  to  early       't  '^  <^l"ite  natural  to  find  some  obstacles  in  the  way  of 

Creatmcnt.  treatment.     If  the  patient  had  to  have  appliances  in 

the  mouth  continuously  there  certainly  would  be  an 

objection  because  of  the  great  care  that  must  be  given  those  mouths  to 

avoid  inviting  early  decay.     But  this  work  should  never  be  continuously 

performed ;  rather  w  hat  is  most  necessary  at  a  given  time,  retaining  the 

same,  and  waiting  for  development ;  then  if  any  other  interference  should 

appear  necessary  as  development  progresses  it  should  be  attended  to. 

I  do  not  believe  that  in  all  cases  of  malocclusion  in  the  deciduous  den- 


FiG.  9. 
Occlusal  view  showing  expansion. 

tition  it  is  necessary  to  interfere,  but  surely  in  all  cases  where  there  i^ 
lack  of  anterior  development  or  inharmony  in  the  dental  arches,  as  in 
Class  II,  Division  i  (Angle  classification)  where  there  is  a  pathological 
condition  operative,  or  in  developing  cases  in  Class  III,  it  is  necessary,  in 
order  that  we  may  have  normal  interlocking  of  the  first  or  principal 
molars.  The  beautiful  results  in  Dr.-  Mendell's  case  a  few  years  ago 
certainly  have  been  an  object  lesson  and  a  help  to  all  who  have  seen  the 
wonderful  results  in  treating  a  patient  four  years  of  age,  and  just  a  look 
at  the  final  results  is  proof  of  the  necessity  and  the  feasibility  of  such 
an  undertaking.  Every  one  present  has  had  experience  in  expanding  in 
the  deciduous  dentition,  for  lack  of  anterior  development,  but  it  has  been 
only  in  recent  years  that  any  great  amount  of  work  has  been  done  with 
malocclusion  involving  a  change  in  the  mesio-distal  relations  of  the  jaws, 
in  the  deciduous  dentition. 

In  regard  to  the  causes  which  make  early  treat- 
Eack  of  ment  a  necessity  I  would  name  lack  of  development 

Dcpclopmcnt.  as  a  principal  factor.     Dr.  Angle  tells  us  that  some- 

thing like  over  seventy  per  cent,  of  the  cases  fall 
into  the  first  great  class,  and  that  in  this,  the  malocclusion  is  in  the  an- 
terior region  in  both  arches.     Should  this  not  make  us  stop  and  think 
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more  seriously  of  the  probable  causes  and  find  some  means  of  overcoming 
these  arrested  developmental  conditions  ? 

The  Indian  as  a  race  has  not  this  trouble  because  of  his  outdoor  life 
and  the  proper  performance  of  masticatory  function  in  the  chewing  of 
tough  and  fibrous  foods.  At  the  age  of  four,  there  should  be  a  commence- 
ment of  the  separation  of  the  deciduous  incisors,  indicating  that  the  per- 
manent incisors  are  forcing  their  way  up  or  down  as  the  case  may  be,  and 
if  we  find  no  such  condition,  nature  ought  to  be  stimulated  by  some 


Fig.  io. 

Lateral  view — pathological  cause,  enlarged  tonsils. 


Fig.  II. 

Lateral  view — (same). 

mechanical  means  whereby  the  necessary  room  is  provided.  Every  child 
at  this  age  should  be  seen  and  passed  on  as  to  whether  or  not  there  will 
be  room  for  the  oncoming  permanent  teeth.  We  can  not  do  this,  but  the 
general  practitioner  should  have  the  interests  of  the  patients  so  at  heart 
that  he  should  explain  to  the  parents  about  this  development,  when  to 
expect  it,  and  to  advise  preventive  treatment,  if  the  conditions  justify  it. 
The  exact  amount  of  separation  necessary  can  be  determined  after 
the  presentation  of  some  one  of  the  permanent  teeth  by  making  use  of 
some  of  the  precepts  which  Dr.  Hawley  has  presented  to  us.  For  lack 
of  a  better  way  of  saying  it,  the  deciduous  incisors  plus  the  spaces  should 
equal  that  of  the  widths  of  the  permanent  incisors  (Figs,  i,  2  and  3). 
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If  we  would  have  the  normal  clevclopiiient  of  the 

Coss  Of  j'lws  it   is  absolutely  necessary   to  keep  all   the  dc- 

DeclduOUS  Ccctb.        ciduous  teeth  /;/  situ,  up  to  the  time  of  their  normal 

loss  and  replacement.    If  we  lose,  let  us  say,  the  first 

deciduous  molar,  what  happens?  The  sixth  year  molar  exerts  its  wedging 

influence  upon  the  second  deciduous  molar,  pushing  it  forward,  the  natural 

tendency  of  tooth  movement,  lip  pressure  forcing  the  anterior  teeth  distallv. 

and  the  space  is  closed.   Then  the  first  bicuspid  must  either  erupt  buccally 


Fig.  12. 

Anterior  view — (same). 


Fig.  13. 

Tardy  eruption   of  right   superior    central   owing    to    prolonged    retention    of 
deciduous  central. 

or  lingually  or  be  delayed  and  classed  as  tardy  eruption.  If  any  molar  or 
cuspid  (deciduous)  is  lost  jirematurcly  the  space  should  be  maintained  by 
mechanical  means  such  as  bands  united  by  wire  of  sufficient  resistance. 
thus  giving  the  arch  the  best  opportunity  for  future  normal  development 

(Fig- 4).' 

Again,  there  must  be  no  loss  of  tooth  structure 

Carles  as  a  Tactor.       ""    approximal    surfaces,    for    the    full    mesio-distai 

diameters  of  the  deciduous  teeth   are  necessary   to 

retain  the  spaces  for  the  permanent  teeth   which  are  to  follow.     Hence 

the  great  need  of  pointing  out  to  the  general  practitioner  the  importance 
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of  this  first  dentition  which,  even  though  transitory,  must  perform  its 
full  function.  The  treatment  of  such  possible  loss  of  approximal  sur- 
faces, of  course,  is  evident,  namely  to  restore  all  loss  by  fully  contouring 
teeth  fillings  (Figs.  5  and  6). 

\^.hen  there  is  a  pathological  condition  in  the 
Adenoids  as  a  naso-pharynx,  such  as  adenoids,  we  know  that  the 

factor.  induced  mouth  breathing  is  a  prime  factor  in  the  dis- 

turbances of  normal  developmental  conditions  both 
m  the  nose  and  dental  arches.    The  treatment  of  such  abnormal  conditions 


Fig.  14. 

Occlusal  aspect  showing  j^'^eneral  expansion. 

always  consists  in  first  removing  the  cause,  at  whatever  age  they  might 
appear,  and  then  restoring  the  dental  arches  to  normal  (Figs.  7,  8  and  9). 

When  the  tonsils  become  hypertrophied  we  find 

enlarged  tonsils         the   child   forming  the   habit   of  throwing  the   chin 

as  a  factor.  forward,   to   aid  him   in   breathing,   especially  if  he 

should  have  polypi,  enlarged  turbinates  or  adenoids. 

[n  course  of  time  we  find  the  jaws  locked  forward,  and  thus  falling  into 

Class  III  (Angle  classification).  The  treatment  here  is  similar  to  the  above 

class,  namely,  remove  pathological  cause  and  restore  the  dental  arches 

to  normal  (Figs.  10,  11  and  12). 

It  is  not  generally  believed  that  the  habits  of 
1)abitS  as  a  factor.  thumb  sucking,  lip  biting  or  resting  the  tongue  be- 
tween the  jaws  in  the  deciduous  dentition  have  much 
bearing  on  the  permanent  teeth ;  nevertheless  we  often  see  the  habits  thus 
formed  in  babyhood  carried  up  into  childhood  with  all  the  attending  evils. 
Safe  treatment  would  be  to  break  the  habit  whenever  the  tendency  ap- 
pears (Fig.  16  c). 
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Nature,  for  some  unaccountable  reason,  at  times 

non-eruption  and        f'li's  to  supply  a  tooth  germ  for  a  permanent  tooth. 

tardy  eruption.        There  is  always  a  shifting  in  occlusion  as  a  result 

when    this    space    is    not   preserved     (Figs.    13.    14 

and  15). 
For  diagnosis  in  dealing  with  this  the  X  ray  is  our  only  recourse. 


Fig.  15  b. 


Fig.  150. 

(a)  Two  cases  in  tardy  eruption.  The  X  ray  shows  two  bicuspids  in  patient, 
age  eleven,  (fi)  Abnormal  frenum  on  the  left.  Tardy  eruption  of  upper  cuspid 
and  central.     Notice  lingual  occlusion  of  incisors. 


What  has  been  said  of  the  deciduous  teeth  in 
their  loss  shortening  up  the  arches  and  causing  mal- 
occlusion can  be  similarly  applied  to  the  loss  of  per- 
manent teeth  in  the  sccoiul  dentition. 

As  the  result  of  an  automobile  accident  at  the- 
age  of  three  and  a  half  a  young  miss  lost  one  of  her 
central  incisors.  Within  a  few  months  the  space 
was    entirely    closed.      What   serious   trouble   would 

surely  follow  if  this  crowded  condition  were  not  relieved  at  the  proper 

age  (Figs.  2  and  3  c). 


t9tt  Of  Permanent 
teeth. 


Jlccidents  as  a 
Tactor. 
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This  condition  is  best  treated  in  early  childhood 

Abnormal  Trcnum       soon  after   the  eruption  of  the  permanent  centrals 

as  a  factor.  (Fig.   15&).      The  treatment   consists   in   operating 

upon  and  cutting  out  the  frenum  and  cauterizing, 

bringing  the  central  incisors  together  and  retaining  by  two  plain  bands 

united.     The  harm  of  waiting  is  apparent. 


a  b  c 

Fig.  16. 

{a)  Supernumerary  and  abnormal  frenum.  {b)  After  removing  same,  {c)  Habit 
of  resting  tongue  between  teeth,  showing  depressed  lower  incisors;  case  also 
illustrates  abnormal  frenum. 


Fig.  17. 

Occlusal  aspect,  showing  b  fore  and  after  treatment  for  supernumerary. 


It  is  but  logical  to  remove  supernumeraries  as 
soon  as  possible  in  order  that  they  may  not  occupy 
any  room  needed  by  the  teeth  in  normal  occlusion. 
The  X  ray  is  of  use  in  diagnosis  in  these  cases 
(Figs.  16  and  17). 

Our  manner  of  living  has  a  great  deal  to  do  with 

our  development,  and  how  true  it  is  that  civilization 

has  brought  this  curse   of  "all   kinds   of  prepared 

foods"  to  lessen  the  muscular  development  around  the  mouth.    All  we  do 

is  to  add  water  and  serve,  and  at  times  we  often  leave  the  water  out; 

"milk  sops"  one  of  our  number  is  pleased  to  call  the  whole  race. 


Supernumeraries 
as  a  factor. 


Diet. 
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Improper  using  of  our  teeth  in  not  chewing  our  foods  makes  the 
alveolar  process  a  much  inferior  structure.  In  fact,  may  we  not  attribute 
the  success  of  those  practicing  prophylaxis  to  the  fact  that  they  insist  on 
their  patients  using  their  teeth  for  chewing  purposes,  while  at  the  same 
time  they  stimulate  healthy  conditions  in  the  surrounding  structure  by 
massaging  the  teeth  and  gums. 

The  Indians  are  good  examples  of  a  people  who  use  their  teeth 
properly,  and  well  might  we  learn  a  lesson  from  them  in  getting  back  to 
nature. 

For  the  accomplishment  of  our  work  we  must 

treatment.  have  efficient  appliances.    I  feel  that  I  would  not  be 

true  to  myself  if  I  did  not  make  a  statement  as  to 
what  I  have  been  using,  and  also  to  say  "that  no  man  practicing  ortho- 
dontia is  true  to  himself  or  his  patients  who  works  to  the  exclusion  of 
removable  appliances."  Mark  you,  I  say  "exclusion,"  for  we  all  realize 
that  the  fixed  appliances  permitting  of  the  almost  limitless  uses  of  the 
"Baker  anchorage"  have  revolutionized  our  practice  and  permit  us  to  do 
almost  anything  and  everything;  nevertheless,  there  is  a  place  for  every- 
thing and  anything  that  is  good. 

For  three  months  I  gave  a  case  my  best  attention  and  thoughts,  and 
in  despair  turned  to  a  book  sent  to  me  by  its  publishers,  and  with  a  re- 
movable appliance  therein  described  I  accomplished  the  work  in  less  than 
two  weeks.  Was  it  not  worth  while?  For  simple  cases  in  lingual  or 
buccal  occlusion  (not  torsal),  and  for  retention  I  find  the  removable 
appliance  admirable  in  many  instances. 

For  the  treatment  of  cases  due  to  lack  of  development  in  the  anterior 
portion  of  the  mouth,  we  can  use  the  method  of  Dr.  Angle ;  namely,  the 
lower  deciduous  cuspids  are  banded  with  plain  bands  and  united  by  (G) 
wire  (German  silver  annealed)  lingually  to  the  incisors.  This  soft  G  wire 
is  to  be  pinched  or  stretched  by  a  pair  of  pliers,  after  Dr.  Angle's  pattern, 
and  thereby  we  gain  the  needed  space  for  the  oncoming  permanent 
incisors. 

An  efficient  method  of  spreading  the  lower  arch  and  depending  on  it 
in  turn  working  through  the  occlusal  planes,  to  carry  the  upper  with  it.  is 
by  use  of  the  jack-screw,  attached  to  plain  bands  on  the  cuspids  at  the 
disto-linguo-gingival  angles.  These  same  bands  have  lugs  of  iridio-plati- 
num  along  the  first  and  second  molars  at  their  gum  margins.  The  nut  of 
the  jack-screw  should  be  tightened  not  oftener  than  one  turn  in  two  weeks. 

I  have  also  used  the  Jackson  removable  appliances  to  advantage. 

And  last,  but  not  least,  the  child's  size,  expansion  arch,  which  is 
known  too  well  to  need  any  comment. 


126 

Discuss!  :n. 

This  is  one  of  the  very  valuable  papers  pre- 
Dr.  0.  J\.  Bawky.  sented  at  this  meeting,  and  is  worthy  of  a  great 
deal  of  discussion.  The  trend  of  every  paper  pre- 
sented here  has  been  toward  the  value  of  early  treatment,  the  subject 
which  Dr.  Flint  has  chosen.  The  first  part  of  his  paper  was  a  well 
written  resume  of  the  causes  of  early  malocclusion.  I  have  but  one  com- 
ment on  that  part,  and  that  is  to  emphasize  the  necessity  of  education. 
Here  is  a  means  of  educating  patients  that  should  not  be  overlooked. 
Every  patient  should  be  returned  to  the  general  practitioner  after  being 
referred  to  the  orthodontist,  a  far  better  patient  than  before  he  came.  It 
only  requires  a  few  remarks  now  and  then  to  accomplish  the  desired  re- 
sult. The  dental  practitioner  will  appreciate  that,  and  it  will  help  to  make 
harmony.  An  orthodontist  will  become  a  very  valuable  man  in  a  dental 
community  in  that  way,  and  wherever  cases  are  referred  to  him  he  will 
better  the  practice  of  the  dentists. 

I  am  sorry  I  have  not  more  time  in  which  to  discuss  the  practical 
part  of  early  treatment.  Every  tendency  toward  distal  occlusion  should 
be  treated  at  once :  every  tendency  toward  mesial  occlusion  should  be 
treated  at  once,  and  all  lack  of  development  should  be  treated. 

Dr.  Flint  rather  apologized  for  the  use  of  appliances  not  connected 
with  the  expansion  arch.  I  think  this  is  a  great  mistake.  When  the  ex- 
pansion arch  was  perfected,  the  evolution  of  appliances  was  not  com- 
pleted. There  are  many  other  things  that  are  good ;  why  should  we  have 
any  hesitancy  in  discussing  them  before  this  society?  I  am  sorry  the  ap- 
pliances were  not  presented  more  in  detail.  The  subject  of  the  develop- 
ment of  the  arches,  the  appliances  and  the  retention  also,  should  receive 
close  attention  in  the  future.  I  myself  have  in  most  cases  used  the  ex- 
pansion arch ;  a  small  arch  of  eighteen  gauge  gold  wire  has  done  very 
well ;  but  I  appreciate  that  in  many  cases  the  Ainsworth  or  Jackson  ap- 
pliances might  be  better,  and  certainly  there  need  be  no  hesitancy  in 
using  them. 

As  to  the  Ainsworth  appliance,  spoken  of  by  Dr.  Barnes  and  others, 
the  statement  has  been  made  that  it  does  not  tip  the  teeth,  but  carries 
them  bodily.  I  may  say  that  I  have  not  yet  seen  an  appliance  that  would 
affect  any  more  than  the  one  tooth  that  is  banded.  I  think  the  lingual 
spur  would  tip  these  teeth  that  were  not  banded  as  much  as  in  cases 
where  ligatures  are  used.  If  the  second  bicuspid  tooth,  in  a  mature  case, 
is  banded  and  the  Ainsworth  appliance  used — that  tooth  may  not  be 
tipped,  but  the  cuspid  and  first  molar  will  be  moved  by  the  lingual  spur. 
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I'y  what  iiicchaiiical  princiijle  do  they  fail  to  tip,  just  as  when  the  expan- 
sion arch  is  used?    There  may  be  some  reason,  but  I  can  not  see  it. 

The  retention  of  cases  in  early  life  is  one  of  the  most  serious  con- 
siderations, because  a  child  has  many  things  to  contend  with,  and  its 
habits  are  not  always  regular.  There  is  more  difficulty  in  keeping  retain- 
ing appliances  in  place  than  when  the  patient  is  an  older  person.  The 
treatment  must  not  be  considered  as  absolutely  final  when  it  is  expected 
to  be  so.  I  have  many  cases  where  I  have  developed  the  arch  according 
to  my  measurement  of  the  teeth,  where  I  really  believe  I  have  attained 
final  results.  I  believe  the  stimulation  of  the  process  and  the  more  regular 
shedding  of  the  temporary  teeth  will  cause  the  normal  eruption  of  all 
the  permanent  teeth.  However,  I  could  not  promise  a  patient  that  there 
would  not  be  some  future  adjustment  required,  as  I  am  not  sure  of  it 
myself. 

The  subject  of  Dr.  Flint's  paper  is  of  especial 

Dr.  Gray.  interest  to  me,  as  indeed  it  must  be  to  all  who  are 

engaged  in  the  practice  of  orthodontia. 

We  are  almost  daily  called  upon  to  combat  the  erroneous  beliefs  of 
men  engaged  in  the  practice  of  dentistry  and  medicine,  to  say  nothing  of 
the  uneducated  laity,  with  reference  to  the  proper  time  for  treating  mal- 
occluded  teeth.  I  believe  the  fallacious  teaching  that  this  treatment  should 
be  deferred  until  the  permanent  dentition  is  completed,  can  only  be 
promulgated  by  those  who  study  the  subject  superficially,  if  indeed  they 
have  had  the  advantage  of  preparation  for.  or  any  considerable  experience 
in  the  practice  of  orthodontia. 

Some  of  the  chief  objections  advanced  to  early  treatment  have  been — 

1.  Why  interfere,  when  nature  will  take  care  of  the  trouble  in  her 
own  way. 

2.  The  pain  attending  early  treatment  is  severe. 

3.  \\'ait  until  the  permanent  teeth  are  all  erupted,  as  until  that  time 
there  mav  continue  to  arise  certain  conditions  of  malocclusion,  no  matter 
what  previous  treatment  has  been  used. 

I  need  not  reply  to  these  objections  singly.  Suffice  it  to  say  that  the 
advantages  of  treating  these  dental  def.M-niities  in  their  incipiency  are  so 
great  and  so  important  that  they  far  overshadow  any  possible  disad- 
vantages. I  Tow  much  better  to  gently  guide  the  teeth  toward  the  normal 
than  it  is  to  allow  the  case  to  progress  to  a  condition  of  serious  maloc- 
clusi(^n  !  How  much  tedious  work  is  thus  saved !  How  great  does  early 
treatment  favor  the  ciinplete  and  harmonious  development  of  the  dental 
apparatus,  the  nasal  cavities  and  their  accessory  sinuses— and,  dependent 
upon  all  of  this  is  the  symmetry  and  beauty  of  the  face. 


128 

A  recent  case  in  my  own  practice  has  done  much  to  strengthen  me  in 
my  beHef  that  many  of  the  objections  to  early  treatment  are  wholly  un- 
founded. The  little  girl  had  recently  undergone  a  number  of  surgical 
operations,  some  of  them  of  a  major  character- — leaving  her  in  a  delicate 
condition  of  health.  The  parents  were  a  little  skeptical  as  to  the  influence 
of  my  treatment  on  their  daughter's  health,  but  were  pleased  to  note,  as 
the  work  progressed,  that  the  child  was  inconvenienced  but  little,  and 
indeed  seemed  to  gain  in  strength  all  the  while. 

I  must  compliment  Dr.  Flint  upon  several  particularly  interesting 
points  to  which  he  ascribes  much  importance.  Many  times  we  can  indicate 
the  requirements  of  treatment  to  dentists  who  seek  our  advice,  as  well  as 
to  parents.  As  to  the  position  of  instructor  in  the  dental  school,  looking 
at  it  from  Dr.  Flint's  standpoint,  I  confess  it  would  almost  seem  a  duty  to 
avail  ourselves  of  such  opportunities  of  instructing  dental  students. 

In  the  case  of  premature  loss  of  deciduous  molars.  Dr.  Flint  suggests 
that  lip  pressure  pushes  the  anterior  teeth  back.  My  opinion  is  that  it  is 
rather  the  rapid  movement,  forward,  of  the  teeth  posterior  to  the  space  of 
the  lost  tooth.  And  again,  in  mouth  breathing  cases,  does  not  the  ab- 
normal tension  of  the  cheek  muscles  present  normal  ividening  of  the 
arches,  rather  than  absolutely  contract  them  ? 

The  importance  and  value  of  early  orthodontic 

Dr.  Uaritcy  Barnes,      treatment  has  long  been  recognized.     S.  H.  Guilford, 

in  1859  ("American  System  of  Dentistry"),  advised 

it  as  essential — and  yet  modified  his  advice  to  suit  the  mechanical  limit  of 

the  times.    To-day  no  rational  orthodontist  can  do  otherwise  than  practice 

and  advise  early  treatment. 

Early  treatment  does  prevent  malocclusion.  It  is  easier  for  the  patient 
and  operator,  and  the  possible  results  are  infinitely  better  than  might  be 
obtained  by  delayed  treatment.  It  links  in  with  modern  thought — assist- 
ing, guiding  and  permitting  nature  to  develop  a  normal  dental  apparatus, 
and  of  course  betters  the  neighboring  tissues.  It  must  not  be  supposed 
that  merely  enlarging  the  temporary  arches  prevents  all  irregularity. 
The  earlier  the  pressure  is  applied  to  the  temporary  teeth  the  greater  the 
influence  for  preventing  irregularities. 

Yet  beneath  small  temporary  arches  the  permanent  teeth  have  been 
forming  in  cramped  quarters  for  years.  If  full  room  be  provided  for  their 
eruption  they  will  come  into  place  far  better  for  it,  but  may  still  be  irregu- 
larly placed  and  may  require  more  or  less  treatment  from  time  to  time  as 
they  erupt.  This  means  that  we  should  treat  the  little  dental  cripples  as 
early  as  we  can  handle  the  patient  without  deleterious  physical  results.  It 
means  that  we  should  expand  arches  as  fully  as  possible  in  the  first  treat- 
ment ;  that  the  pressure  should  be  applied  through  the  temporary  teeth. 
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while  tlicir  roots  arc  praclically  unabsorbcd.  It  means  that  there  should 
he  a  miiiimuni  of  (hstal  pressure,  which  would  cause  a  distal  location  of 
the  entire  dental  arch.  It  means  that  the  horizontal  hlu^c  arch  appliances 
should  not  he  used  without  attachments  tn  jirevent  the  buccal  inclination 
of  the  molar  crowns. 

The  Ainsworth  principle  should  he  embodied  in  the  apparatus,  so 
that  the  temporary  teeth  ma\  carry  out  with  them,  bodily,  the  permanent 
teeth  beneath.  The  teeth  should  carry  the  alveoli  and  maxilLne  with  them. 
This  means  the  opening-  of  the  intermaxillary  suture,  its  fillinj:^  in  with 
new  bone  and  the  resturatiou  of  the  palatal  arch  where  development 
.'■topped  in  the  gi-owth  of  the  intermaxillaries  in  the  first  place.  With  this 
treatment  comes,  primarily,  the  best  vertical  inclination  of  the  buccal  teeth 
and  the  elimination  of  many  of  the  hindrances  to  the  i)roper  placing  of 
the  incisors. 

Early  treatment  means  care  of  the  patient  from  possibly  three  or 
four  years  of  age,  off  and  on,  to  from  thirteen  to  sixteen  or  later,  dependent 
upon  the  kind  of  case  and  the  health  of  the  patient.  The  treatment  periods 
are  short  for  the  very  young.  Sometimes  but  one  treatment  period  is 
required,  with  long  retention  and  watching.  Generally,  however,  many 
treatments  are  necessary  to  guide  the  permanent  teeth  into  place.  The 
retention  must  be  light,  strong  and  comfortable,  and  has  the  advantage 
of  being  applied  to  the  temporary  teeth.  Constant  watching  is  necessary 
to  permit  the  removal  of  temporary  teeth,  as  their  roots  absorb,  and  to 
maintain  the  arches  for  the  eruption  of  the  permanent  teeth. 

If  the  growth  spaces  are  not  sufficient  at  from  four  to  five  years  of 
age,  it  is  better  to  expand,  for  here  lies  the  secret  of  crowded  teeth  that  are 
almost  correct,  yet  with  deficient  interproximal  spaces  and  normal  gum  tis- 
sues. The  growth  spaces  must  be  equal  to  the  central,  lateral  and  cuspid, 
f'/us  what  may  be  necessary  to  make  the  width  of  the  succeeding  permanent 
teeth.  The  space  distal  to  the  cuspid  is  just  as  essential,  perhaps  mnre. 
than  the  others,  and  I  believe  the  lower  spaces  are  more  essential,  if  that 
is  possible,  the  reason  being  that  the  lower  teeth  erupt  first.  If  they  be 
too  far  distal,  as  they  would  be  withcnit  the  proper  growth  spaces — the 
incisors  and  cuspids  would  elongate  io  contact  with  the  opposing  teeth 
or  gums.  ])roducing  close  bites.  I  have  casts  of  many  cases  of  y.ningcr 
and  older  brothers  and  sisters,  showing  these  abnormalities  ;iud  their 
lormation. 

If  there  is  irregularity  in  size  (->r  shajie  of  the  dental  arch,  operate! 
Prevent,  and  do  not  trust  to  nature  to  do  .something  for  which  the  dc- 
velo]inient  jieriod  has  long  passed. 

Early  treatment  promotes  better  prophylactic  care  of  the  teeth,  filling 
of  small  cavities  and  th.e  insurance  that  there  are  no  interproximal  cavitie* 
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when  your  operations  are  completed.  Habits  are  baneful  to  a  limited 
extent.  They  may  aggravate  or  localize  a  deformity  that  is  caused  by 
other  reasons.  Lip  pressure  is  a  minimum  factor.  What  has  been  said 
to  be  a  lip  pressure  deformity  is  really  the  distal  location  of  the  incisors 
due  to  their  encroaching  upon  the  space  of  the  cuspids  in  undeveloped 
jaws. 

Now,  in  regard  to  early  treatment,  we  can  diagnose  early,  so  early 
as  to  definitely  diagnose  malformations  or  under  developments  before  any 
teeth  appear,  or  before  the  molars  appear.  Our  field  is  to  regulate  the 
teeth  and  provide  a  sufficient  jaw  development  to  hold  them ;  therefore, 
our  basis  is  the  jaw,  upon  which  the  alveoli  and  teeth  are  situated.  We 
treat  irregularity  or  malformation  of  teeth  and  alveoli  and  jaws  to  pre- 
vent the  terminal  result — malocclusion.  We  regulate  the  jaws.  Then 
let  us  diagnose  tooth  and  jaw  irregularity ;  not  merely  malocclusion.  Then 
will  come  a  clearer  conception  of  conditions  to  be  remedied.  The  earlier 
the  jaws  are  influenced  the  better  the  opportunity  of  maintaining  normal 
occlusion  and  all  that  it  means. 

As  to  the  development  that  is  about  to  take  place 

Dr.  D.  mniard  Tlint.     in  the  jaws  of  these  young  children,  I  think  we  have 

no  right  to  interpret  what  nature  is  going  to  do  at  a 

stated  period.     At  two  years  of  age  I  do  not  believe  we  can  possibly  say 

what  development  there  will  be  at  the  age  of  five.     In  the  spring  of  the 

year  we  expect  to  find  blossoms ;  not  fruit. 

By  Pittsburg  time  it  is  3.18,  we  are  all  hungry,  and  the  most  accept- 
able sound  would  be  the  dinner  bell,  therefore  I  will  say  no  more. 


mM  ean  Oral  Prophylaxis  ana  Ortbodontia  do  for  €acb 

Other? 


By  N.   S.  HoFF.  D.D.S. 


I  have  no  instruction  from  your  programme  committee  as  to  what 
phase  of  the  general  subject  I  should  discuss,  and  I  hesitate  to  present  the 
subject  at  all  because  so  much  has  already  been  written  upon  it  for  the 
general  profession,  and  because  you  had  it  so  ably  presented  at  your  last 
meeting.     There  are,  however,  some  phases  which  have  not  been  suf- 
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ficicnUy  ciii])hasizecl,  it  seems  to  me,  and  with  the  hope  thai  I  may  not 
weary  you  imchily,  I  shall  try  to  offer  them  in  my  way  for  \our  con- 
sideration. 

I  shall  ask  your  consideration  of  three  propositions,  that  you  may 
determine  whether  oral  prophylaxis  has  any  relation  to  them  and  the 
principles  or  practice  of  orthodontia,  and  I  claim  the  privilege  of  utilizing 
all  operative  and  prosthetic  procedures  which  may  he  employed  in  secur- 
ing complete  oral  prophylaxis. 

First :  Can  oral  prophylaxis  as  at  present  prac- 
Ts  Prevention  of         ticed   be   made   an   important   factor   in   the    normal 

malocclusion  development    of    the    teeth    and    their    surrounding 

Possible?  structures,    rendering    orthodontic    interference    un- 

necessary or  less  difficult? 

I  shall  not  take  much  of  your  time  to  remind  you  that  one  of  the 
cardinal  principles  of  your  art  should  be  to  begin  your  work  at  the 
earliest  period  practicable,  and  that  like  all  other  branches  of  the  healing 
art,  prevention  of  deformities  is  as  much  a  department  of  your  work  as 
correction.  If  this  premise  is  acceptable,  you  should  enlarge  your  sphere 
of  influence  to  include  the  supervision  of  the  first,  as  well  as  the  succeed- 
ing dentitions.  Modesty  may  cause  some  of  you  to  hesitate  to  claim  this, 
but  I  predict  that  in  the  near  future  your  best  w'ork  will  be  done  in  con- 
ferring with  mothers  of  infants  as  to  the  best  measures  to  be  adopted  to 
secure  a  normal  development  of  the  teeth  and  jaws  of  the  first  dentition. 

By  all  the  principles  of  logic  and  reason  this  work  ought  to  fall 
to  the  lot  of  the  orthodontist,  since  it  is  his  business  not  only  to  correct 
the  mistakes  of  nature,  but  to  present  to  the  practitioner  of  surgical  and 
prosthetic  dentistry  the  teeth  in  as  perfect  a  state  of  development  as 
possible.  The  business  of  the  general  practitioner  of  dentistry  is  with  the 
prevention  and  repair  of  the  ravages  of  disease  of  the  teeth  and  their 
environment. 

It  is  only  recently  that  w^e  have  begun  to  notice  that  many  deciduous 
dentures  are  abnormal  as  to  development  of  the  teeth  and  their  positions 
in  the  arches.  Very  few^  orthodontists,  however,  have  had  the  courage  to 
suggest,  or  have  offered  to  apply  treatment  for  their  correction.  It  is 
generally  considered  hardly  worth  while  to  take  the  trouble  to  interfere 
with  these  conditions,  considering  their  brief  existence.  But  when  we 
come  to  consider  the  influence  which  these  deciduous  dentures  have  in 
casting  the  form  as  well  as  structure  of  the  more  durable  second  denture, 
I  believe  that  wc  will  conclude  that  it  is  well  worth  our  while  to  make  sure 
that  the  way  for  the  normal  development  of  the  permanent  denture  is 
made  as  clear  and  as  easy  as  possible. 
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To  some  extent  we  have  tried  to  educate  people  to  take  care  of  the 
first  dentition  by  prescribing  a  suitable  mouth  toilet,  but  this  is  usually  so 
carelessly  done  by  the  dentist  that  it  makes  no  serious  impression  on  the 
mother,  and  nothing  adequate  is  done  until  some  of  the  deciduous  teeth 
begin  to  decay  and  the  child  complains  of  toothache  when  he  eats  candy. 
He  is  then  taken  to  the  dentist,  who  says :  "We  will  fill  that  tooth  with  a 
little  cement,  or  amalgam,  which  will  stop  the  ache  until  the  tooth  is 
replaced  by  the  permanent  one."  Is  not  this  the  practice  generally? 
There  may  be  a  few  dentists  who  are  somewhat  more  thoughtful  and 
take  pains  to  repair  damages  in  such  a  way  as  to  not  only  conserve  the 
tooth,  but  to  completely  restore  its  function. 

I  am  not  able  to  supply  statistics  which  would  prove  beyond  doubt 
that  many  cases  of  malocclusion  in  the  permanent  dentures  are  largely 
the  result  of  lack  of  proper  care  of  the  deciduous  dentures,  but  I  can  not 
help  believing  that  if  more  pains  were  taken  to  secure  perfect  deciduous 
dentures  and  to  preserve  them  in  perfect  condition  until  the  proper  time 
for  their  removal  had  arrived,  we  should  have  less  malocclusion  of 
permanent  teeth. 

But  what  has  oral  prophylaxis  to  offer  that  will  encourage  the  ortho- 
dontist to  begin  his  work  at  a  period  where  he  should  be  able  to  produce 
the  most  perfect  results? 

When  we  read  Dr.  Smith's  statements  a  few  years  ago  to  the  effect 
that  by  periodically  polishing  the  teeth  and  by  regular  and  systematic 
care  by  the  patient  he  was  able  to  remove  pigments  that  seemed  per- 
manently established  in  the  enamel,  and  that  there  was  a  new  life  force 
in  the  pulp  and  peridental  structures,  we  thought  he  was  a  dreamer,  and 
we  had  little  faith  to  believe.  After  seeing  actual  results  in  a  large  num- 
ber of  cases,  we  became  convinced  that  there  was  truth  in  his  statements 
and  we  were  encouraged  to  experiment  for  ourselves.  Three  years  of 
practice  and  observation  have  convinced  us  that  much  can  be  accom- 
plished by  the  so  called  prophylaxis  measures  in  restoring  the  vital  func- 
tions of  the  oral  tissues,  by  systematic  massage  and  cleanliness  in  the 
mouths  of  patients  far  past  the  constructive  age  in  life.  More  recently 
it  has  come  to  us  that  if  old  and  diseased  tissues  can  be  revived  by  a  care- 
fully applied  system  of  cleanliness  and  stimulation  why  should  not  a 
similar  treatment  be  valuable  in  encouraging  a  better  development  of 
the  growing  structures.  We  have  as  yet  not  gone  back  as  far  as  the 
cradle,  but  we  are  working  in  that  direction.  In  the  few  cases  that  we 
have  had  under  observation  we  are  confident  that  an  early  application  of 
the  system  of  oral  prophylaxis  has  had  the  most  beneficial  influence,  not 
only  in  retarding  and  preventing  decay  of  the  teeth,  but  we  believe  a 
good  influence  toward  better  development  of  the  permanent  teeth  and 
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jaws  has  resulted.  Of  course,  the  time  and  opportunity  at  our  disposal 
has  been  insufficient  to  enable  us  to  make  positive  statements;  but  I  really 
believe  that  by  careful  application  of  the  principles  of  oral  prophylaxis, 
beginning  with  the  eruption  of  the  first  deciduous  tooth,  it  would  be  en- 
tirely practicable  to  carry  any  child  through  to  complete  permanent  denti- 
tion without  other  surgical  or  orthodontic  interference.  Such  a  proceed- 
ing might  interfere  with  our  present  business  methods  and  practice,  but 
I  am  sure  our  efforts  would  be  more  cordially  appreciated  and  our  art 
greatly  ennobled.  A  research  to  prove  this  hypothesis  would  be  difficult, 
because  of  the  time  necessarily  involved,  as  well  as  other  obvious  condi- 
tions. Its  results,  however,  would  be  of  immense  value,  and  it  is  a  point 
that  I  trust  you  may  keep  under  observation. 

There  is  no  question,  however,  but  that  while  cases  are  under  treat- 
ment some  more  adequate  method  of  cleanliness  and  stimulation  should 
be  found.  The  expedients  now  used  for  cleaning  the  teeth  and  appli- 
ances of  incidental  and  extraneous  deposits  are  obviously  necessary,  but 
insufficient.  A  systematic  application  of  oral  prophylaxis,  that  is  the  pol- 
ishing of  the  teeth  and  stimulation  of  the  gums  and  peridental  membrane 
at  frequent  intervals,  should  encourage  the  formation  of  new  repair  tissue 
and  render  retention  by  mechanical  fixtures  less  mandatory.  The  appli- 
ances at  present  in  use  render  this  somewhat  difficult,  but  by  keeping  in 
mind  the  necessity  for  this  treatment,  it  is  not  difficult  to  devise  methods 
of  applying  bands,  arches  and  ligatures  in  such  a  way  as  to  accomplish 
needed  movements  and  at  the  same  time  leave  opportunity  for  the  proper 
application  of  the  prophylaxis  treatment,  and  the  regular  use  by  the 
patient  of  the  brush  and  pow^der,  or  disinfecting  mouth  washes.  But  this 
leads  us  to  the  second  division  of  our  subject. 

Second. — Can    prophylaxis   methods   offer   any- 

Propbylaxis  during  thing  helpful  during  treatment  for  correction  of  mal- 
treatment, occlusion?  Every  one  who  has  practiced  ortho- 
dontia, using  the  various  forms  of  fixed  appliances. 
has  been  compelled  to  devise  new  ways  of  cleaning  the  teeth  and 
appliances,  and  while  many  effective  methods  are  now  in  use.  a 
careful  inspection  of  most  mouths  undergoing  treatment  will  reveal 
diseased  conditions  of  the  gums,  if  not  incipient  caries,  in  sjiite  of  all 
efforts  at  cleanliness  by  the  patient  operator.  We  are  not  sure  but  that 
modern  orthodontic  appliances  can  be  indicted  seriously  because  of  the 
unsanitary  conditions  they  create.  With  these  appliances  the  regular 
cleansing  of  the  teeth  b\  the  usual  tooth  brush  and  powder  in  many  in- 
stances is  impracticable,  and  resort  is  had  to  antiseptic  mouth  washes, 
because  thev  can  be  applied  without  danger  of  disturbing  the  delicately 
adjusted  ligatures  and  arches.     While  these  arc  helpful  and  convenient 
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for  use,  they  are  in  most  cases  insufficient.  We  were  greatly  interested 
in  the  presentation  of  the  method  of  steriHzation  made  by  Dr.  Ferris  at 
the  meeting  last  year,  and  trust  that  in  the  discussion  those  who  have 
made  considerable  use  of  it  will  report  results.  The  method  is  undoubt- 
edly effective,  but  can  never  be  sufficient,  because  it  cannot  be  applied  by 
the  patient,  nor  conveniently  at  sufficiently  frequent  intervals  to  secure 
the  best  results.  Another  objection  to  depending  upon  such  a  measure 
is  that  it  does  not  thoroughly  remove  the  material  which  it  disinfects,  nor 
leave  the  appliances  in  the  best  condition  to  prevent  subsequent  deposits. 
Too  frequent  application  of  this  remedy,  like  other  liquid  disinfectants 
used  in  the  mouth,  leads  to  serious  irritation  of  the  mucous  membrane 
and  disastrous  results.  It  has  been  found  that  the  less  chemical  remedies 
used  in  the  prophylaxis  treatment  of  the  gums,  the  better  the  healing 
process  takes  place,  and  we  shall  find  that  although  good  disinfection  and 
a  degree  of  cleansing  is  produced  by  forcibly  spraying  these  alkaline 
chemicals  into  the  mouth,  that,  unless  great  care  is  exercised,  injurious, 
rather  than  beneficial,  results  will  follow.  The  great  difficulty  which  con- 
fronts us  is  due  to  the  celerity  with  which  reinfection  takes  place,  because 
of  the  exposure  inevitable  in  the  mouth,  which  fortunately  is  to  some 
extent  counteracted  by  the  restraining  influence  of  the  saliva  when  it  is 
in  a  normal  condition,  and  the  practical  impossibility  of  sufficiently  fre- 
quent application  of  antiseptic  solutions  to  control  the  tendency  to  re- 
current unhygienic  conditions.  We  are  not  prepared  to  oiTer  a  satis- 
factory solution  of  this  problem,  but  believe  that  much  can  be  done  to 
prevent  unfavorable  results  by  means  that  we  can  devise  and  control  and 
which  may  be  put  into  the  hands  of  the  patients  with  safety. 

In  the  first  place  we  would  suggest  that  before  any  case  of  malocclusion 
is  put  under  treatment  the  mouth  should  be  given  a  thorough  prophy- 
laxis treatment,  including  the  filling  of  all  decayed  teeth  with  a  durable 
material  and  in  a  thorough  manner.  The  appliance  should  be  devised 
with  an  idea  of  making  it  practicable  for  the  patient  to  accomplish  thor- 
ough cleanliness  by  the  frequent  use  of  ordinary  mouth  toilet  prepara- 
tions. All  bands  should  be  accurately  adjusted,  the  arches  fitted  so  they 
will  withstand  considerable  manipulation  by  a  tooth  brush  without  losing 
their  adjustment  and  efifectiveness.  The  ligatures  especially  should  be 
adjusted  firmly  and  the  free  ends  secured  so  that  they  will  not  become 
loosened  nor  serve  as  places  for  the  collection  of  deposits  of  food,  etc., 
and  above  all  every  tooth  should  be  approachable  for  thorough  polishing 
on  all  of  its  exposed  surfaces.  The  bands,  arches  and  ligatures  should 
be  rendered  cleanable.  This  can  be  accomplished  in  almost  every  case 
where  metal  appliances  are  employed.  The  rubber  bands,  silk  or  linen 
ligatures  are  unsanitary  and  need  frequent  renewals  if  used,  as  they  are 
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incapable  of  sterilization  ;  threaded  arches  are  objectionable  as  ihcy  afford 
lodgment  for  deposits;  in  fact,  all  the  appliances  and  adjustments  should 
be  made  as  nearly  self  cleansing  as  practicable.  ( )nce  each  week,  or 
oftener  if  necessary,  the  mouth  should  have  a  prophylaxis  treatment,  and 
every  unclean  spot  pointed  out  to  the  patient  for  especial  attention.  The 
patient's  duty  should  be  to  keep  the  mouth  clean  during  the  intervals  of 
absence  from  the  office  by  such  means  as  may  be  effective.  We  fmd  the 
best  means  is  by  the  constant  use  of  a  good  tooth  powder  and  a  soft 
hrusli.  A  powder  should  l)c  jjrovidcd  that  is  not  strongly  alkaline  nor  in 
other  wa}s  much  medicated,  and  which  is  abrasive  and  yet  soluble.  The 
following  formula  will  serve  as  a  basis  and  can  be  modified  to  meet  vary- 
ing conditions. 

Precipitated     chalk 60  parts 

Magnesium    carbonate 20  parts 

Pulverized  sugar 10  parts 

Powdered  soap  tree  bark 5  parts 

Bicarbonate  of  soda  if  indicated 5  parts 

To  this  may  be  added  small  proportions  of  any  of  the  flavoring 
essential  oils.  It  may  be  made  astringent  by  the  addition  of  2  per  cent, 
of  myrrh,  or  antiseptic  by  oil  of  cassia  or  carbolic  acid.  No  coloring 
matter  should  be  added.  Patient  should  be  instructed  to  use  this  freely 
morning  and  night,  using  a  tine  bristle  tooth  brush  which  has  stood  in 
water  long  enough  to  make  it  pliable,  or  a  badger's  hair  brush  will 
answer.  Instruct  patient  to  take  a  teaspoonful  of  powder  in  the  palm  of 
the  hand  and  after  wetting  the  brush  to  incorporate  the  powder  com- 
pletely into  the  bristles  and  brush  every  portion  of  the  teeth,  and  without 
spitting  out  the  powder,  fill  the  mouth  as  full  of  water  as  possible, 
reinsert  the  brush,  close  the  lips,  and  wash  the  powder  all  through  the 
teeth  and  appliances,  holding  the  head  over  the  wash-basin  so  the  escap- 
ing water  may  run  into  it.  Instruct  the  patient  to  take  time  to  do  this 
thoroughly  at  least  twice  each  day,  morning  and  night  preferably.  O.xi- 
dizing  powders,  tooth  pastes  containing  resinous  essential  oils,  colored 
pastes  and  powders  should  not  be  prescribed  because  of  their  tendencies 
to  disintegrate  or  discolor  the  appliances.  Our  experience  has  been  that 
such  means  can  be  used  practically  antl  with  very  good  results,  so  far  as 
preventing  decay  of  the  teeth  or  irritable  conditions  of  the  gums  is  con- 
cerned. The  prophylaxis  treatment  insures  clean  teeth  and  keeps  the 
gums  and  peridental  tissues  in  the  best  condition  for  withstanding  the 
strain  of  moving  teeth. 
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Third. — Can   prophylaxis    assist   in   orthodontic 
treatment  of  manipulations  of  teeth  in  adults  ? 

malocclusion  of  It  may  seem  that  it  is   hardly  worth  while  to 

JIdUltS.  discuss  such  a  proposition  as  this,  for  the  reason  that 

very  seldom  are  the  orthodontists  asked  to  interfere 
in  cases  of  long  standing  malocclusions ;  or  those  which  have  been  ac- 
quired in  adult  life  because  of  diseases  which  have  affected  the  peridental 
supports  of  the  roots ;  or  in  cases  where,  because  of  loss  of  some  teeth, 
the  remaining  teeth  have  drifted  into  malocclusion. 

The  science  and  art  of  oral  prophylaxis  has  set  a  higher  standard  for 
both  operative  and  prosthetic  dentistry  than  we  have  known  before,  and 
if  we  are  not  deceived  in  its  drift,  it  will  demand  that  the  orthodontist  of 
the  future  must  extend  his  work  to  the  treatment  of  cases  of  malocclusion 
in  patients  for  whom  such  treatment  has  been  considered  impracticable. 
In  many  cases  where  pyorrhea  has  so  affected  the  alveolar  support  of 
the  roots  as  to  cause  the  teeth  to  assume  abnormal  prominence  or  decided 
malocclusion,  we  find  that  after  such  teeth  have  received  prophylaxis 
treatment  the  gums  and  peridental  conditions  become  healthy ;  there  is  a 
tendency  for  the  teeth  to  return  to  their  normal  positions  and  relations, 
and  we  believe  that  such  teeth,  if  properly  encouraged,  would  many  times 
of  themselves  return  to  normal  relations.  If  they  could  be  brought  back 
by  orthodontic  force,  there  is  no  doubt  but  that  they  would  resume  a 
good  normal  function  and  become  valued  organs  of  mastication. 

It  may  be  that  those  of  us  who  have  been  practicing  oral  prophy- 
laxis have  become  over  confident  and  are  claiming  more  than  we  are 
justified  in  doing  for  this  work :  but  when  cases  which  seemed  almost 
hopeless  yield  such  beautiful  results,  even  after  a  few  days  of  treatment, 
and  go  on  improving,  it  gives  us  a  greater  appreciation  of  the  value  of 
the  teeth  than  we  have  ever  before  had,  and  fills  one  with  an  enthusiastic 
desire  to  save  every  tooth  and  to  bring  all  in  a  perfectly  harmonious  re- 
lationship such  as  is  known  only  in  a  perfectly  developed  set  of  teeth. 
With  the  possibility  of  eradicating  all  disease  of  the  structure  which  sup- 
ports the  roots,  and  with  the  modern  practicable  crown  and  bridge  meth- 
ods of  restoring  lost  or  decaying  crowns,  to  say  nothing  of  the  splendid 
attainments  of  the  present  operative  procedures,  it  is  possible  to  make 
prosthetic  restorations  of  exceedingly  high  value  and  of  the  highest  type 
of  esthetic  art.  Is  there  not  here  an  orthodontic  field  that  would  yield 
great  reward  to  any  one  who  will  take  up  this  pioneer  work?  Such  a 
broadening  of  the  scope  of  the  orthodontists  and  prosthodontists  would 
raise  the  professional  standards  of  all  dental  practitioners  and  of  every 
specialty.  No  one,  so  far  as  we  know,  has  put  a  limit  on  the  age  where 
orthodontic  interference  should  be  considered  possible.     If  this  has  been 
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done,  it  has  been  arbitrarily  limited  and  based  on  experience  rather  than 
on  data  derived  from  scientific  research,  hence  can  not  be  conclusive.  It 
seems  to  us  that  age  alone  can  never  be  an  accurate  adjustment  of  so  im- 
portant a  matter.  It  is  too  much  like  the  statement  made  by  Dr.  Osier  that 
when  men  get  to  be  sixty  years  old  they  should  be  chloroformed.  Some 
men  are  not  old  at  seventy,  while  others  lose  their  usefulness  at  a  much 
earlier  age.  It  all  depends  on  the  man.  So  it  is  with  teeth  to  be  moved  in 
old  age  or  even  young  adult  life  ;  the  decision  must  rest  on  actual  con- 
ditions. We  really  believe  that  teeth  can  be  moved  at  any  age  up  to  sixty 
years  or  more,  provided  the  gums,  teeth  and  jaws  are  free  from  disease. 
If  we  have  directed  your  attention  to  newer  fields  of  interest  and 
service,  and  you  should  feel  disposed  to  enter  them,  wc  shall  have  done 
all  that  we  could  desire.  We  trust  these  few  hastily  prepared  suggestions 
may  commend  themselves  to  your  judgment,  and  that  working  together 
with  the  practitioner  of  oral  prophylaxis  we  may  thus  extend  our  entire 
sphere  of  work  and  usefulness. 


Discussion. 

This  is  a  subjccl  in  which  I  have  been  much  in- 
Dr.  0.  lU.  iUbite.  terested.  1  wish  to  speak  in  regard  to  the  sprays 
Dr.  Ferris  gave  us  last  year.  I  have  been  using 
them,  and  find  they  are  very  beneficial  to  my  patients.  Instead  of  the 
essential  oils  I  use  the  spirits,  whicli  make  a  better  spraying  solution.  It 
is  almost  impossible,  in  some  cases,  to  remove  the  appliances  under  three 
weeks.  If  we  do  so  it  will  require  a  very  great  deal  oi  mir  time.  By 
using  these  sprays  we  can  i)ut  the  mouth  in  as  nearly  an  antiseptic  con- 
dition as  is  possible.  Dr.  Hofif  says  the  bacterial  plaques  are  not  re- 
moved. They  are  if  we  get  high  pressure  with  the  spray,  and  with  the 
solutions  heated  to  aboiu  \22  degrees  you  can  di>solve  those  plaques. 
They  become  so  soft  the  force  of  the  sjiray  will  carry  them  otY,  except 
when  under  the  ligature  wires. 

Dr.  Pullcn.  What  air  ])ressin-e  do  you  use? 

Dr.  UlhitC.  About  twenty-eight  ptnmds. 

Dr.  Pullcn.  Temiierature  is  a  valuable  point,  is  it  not.-" 

It  is  a  very  valuable  point.     Temperature  and 
Dr.  UlhitC.  ]iressure  are  essential  to  good  results  from  these  solu- 

tions, points  where  the  ligature  wires  anil  arches 
come  in  contact  with  tooth  surface  being  the  only  places  that  require  at- 
tention after  spra\ing. 
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In  one  of  our  first  meetings  the  subject  under  discussion  brought 
out  a  few  remarks  about  deposits  on  the  inner  surface  of  arches.  When 
we  realize  that  all  surfaces  of  the  teeth  that  are  not  exposed  to  cleansing 
activities  are  coated  with  the  same  deposits,  is  it  any  wonder  that  caries 
thrives  in  marked  cases  of  malocclusion  ? 

In  using  the  mechanical  treatment  of  oral  prophylaxis  you  are  soon 
able  to  tell  from  touch  the  amount  of  foreign  material  deposited  on  the 
enamel.  It  will  require  more  careful  treatment  in  malocclusion  cases 
than  where  no  appliances  are  in  the  mouth. 

If  it  is  possible  to  thus  dissolve  these  plaques  with  sprays,  it  will 
save  us  a  great  many  hours'  work  which  would  otherwise  necessitate  the 
removal  of  appliances. 

In  using  these  sprays  we  leave  the  mouth  in  an  alkaline  condition, 
which  is  a  better  field  for  bacteria  to  grow  in  than  if  we  leave  it  in  a 
neutral  or  acid  condition.  Is  there  not  something  else  we  might  use  to 
bring  it  into  a  neutral  condition? 

For  several  months  I  have  used  the  sprays  rec- 
Dr.  CastO.  ommended  by  Dr.  Ferris.     I  have  used  them  in  ac- 

cordance  with    Dr.    White's    suggestions    with    very 
pleasing  and  satisfactory  results. 

Regarding  the  care  of  the  appliances,  I  remove  the  arches  quite  often 
for  cleansing  and  repolishing,  probably  on  an  average  of  once  in  three 
weeks.  I  also  remove  the  bands  when  I  think  they  are  not  in  a  proper 
condition  after  a  careful  examination  has  been  made.  In  no  case  do  I 
allow  bands  to  remain  on  the  teeth  more  than  a  year  without  being  re- 
moved and  replaced. 

How   long   would   you   allow   a   well   cemented 
'  iridio-platinum  band  to  remain  on  a  tooth? 

I  would  not  say.    Sometimes  when  you  have  ap- 
Df.  €a$tO.  parently   done   the   work  perfectly   it  might  be   de- 

fective.   If  I  am  not  satisfied  after  a  careful  examin- 
ation I  remove  the  band. 

Do  you  find  your  suspicions  justified  after  re- 
moving  these  bands  ? 

I  have  never  found  any  trouble.     There  might 
Df,  €(l$tO.  have  been   trouble  in  some  cases  if  the  bands  had 

remained  in  place  longer. 
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Jiddms  of  I>onorabk  I).  B.  J.  Itlacfarland, 
President  Board  of  Commissioners,  Ulashington,  D.  €. 


Mr.  President:  It  is  my  happy  privilege  to  welcome  many  conven- 
tions to  Washington  on  behalf  of  the  government  of  the  national  capi- 
tal. I  think  we  have  at  least  one  each  day  the  year  through.  I  assure 
you  I  welcome  this  convention  with  especial  gratification,  because  we 
know'  how  important  your  work  is  to  the  whole  community.  It  is  espe- 
cially gratifying  to  know  you  have  representatives  here  from  Mexico. 
Germany  and  Australia.  It  is  an  international  gathering.  As  this  is 
the  national  capital  it  is  especially  appropriate  that  you  should  meet 
here,  because  of  the  international  character  of  the  convention  and  be- 
cause of  your  members  who  are  of  our  own  household. 

We  have  no  keys  to  offer  you,  because  we  have  no  gates.  All  are 
welcome  at  all  times.  Neither  do  we  have  to  offer  you  the  freedom  of 
the  city.  All  Americans  are  born  free,  and  are  citizens  here  by  right  of 
their  birth.  Those  from  other  lands  are  made  to  feel  they  are  adopted 
into  the  family  for  the  time  being.  Our  great  desire  is  that  all  of  vou 
should  feel  perfectly  at  home  here. 

We  covet  the  interest  of  those  who  are  Americans  in  all  the  develop- 
ment, upbuilding  and  beautification  of  the  common  national  capital. 
We  believe  that  every  time  you  come  here  you  go  away  richer  in  your 
patriotism,  and  are  more  desirous  than  ever  before  to  have  the  national 
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capital  made  all  that  it  ought  to  be,  physically,  and  in  its  laws  and 
customs.  In  your  profession  your  object  is  to  raise  the  ideals  to  the 
highest  scientific  plane,  and  you  gentlemen  of  science  will  unquestionably 
have  a  great  effect  upon  the  work  of  your  profession  in  Washington. 
At  the  same  time,  we  believe  and  expect  you  will  feel,  after  you  have 
been  here,  that  your  coming  has  been  of  benefit  to  you.  You  will  not  only 
see  the  President  of  the  United  States  and  others  in  high  authority  in 
the  nation,  but  you  will  be  especially  interested  in  some  of  the  scientific 
collections  and  the  great  Library  of  Congress,  and  in  the  other  things 
which  draw  scholars  and  men  of  science  from  all  over  the  world  to 
Washington.  When  you  go  away  from  Washington,  assure  your  Sena- 
tors  and  Representatives  of  your  cordial  interest  in  all  they  do  for  the 
development  of  the  national  capital.  We  who  live  here — three  hundred 
and  thirty  thousand  people,  one-third  of  them  colored  (the  largest  colored 
population  in  the  world) — are  glad  and  proud  of  our  right  and  privilege 
to  pay  one-half  of  the  maintenance  of  the  national  capital,  and  the  rest 
of  you  pay  the  other  half.  We  pay  sixteen  dollars  apiece  and  the  rest 
of  you  pay  about  six  cents  apiece.  I  am  sure  you  would  be  willing  to 
double  it  if  you  had  the  opportunity!  Certainly  you  want  this  capital 
to  be  worthy  of  this  country,  and  as  the  country  grows  you  want  to  see 
the  capital  grow  in  proportion  so  that  when  our  friends  come  from 
abroad  they  may  see  here,  as  it  were,  a  symbol  and  a  sample  of  the 
whole  country,  and  may  appreciate  at  once  the  real  greatness,  the  true 
greatness,  of  the  United  States. 

We  are  heartily  glad  to  have  you  here,  and  hope  you  will  greatly 
enjoy  your  visit.  We  hope  your  deliberations  will  be  profitable  to  you, 
and  are  sure  they  will  be  profitable  to  the  members  of  the  profession  in 
our  city.  We  are  fortunate  in  having  some  men  here  worthy  of  the 
best  traditions  of  the  profession,  and  in  whose  skill  and  scientific  abilitv 
we  repose  the  utmost  confidence.  They,  and  the  younger  members  of 
the  profession  especially,  will  be  greatly  benefited  by  your  presence. 

Mr.  President  and  Gentlemen :    T  feel,  in  a  cer- 
Dr.  Ottolengui.         tain  sense,  honored  by  this  call  on  the  part  of  the 
President.     I  had  no  idea  when  I  succeeded  in  get- 
ting the  Honorable  Mr.  Macfarland  to  speak  to  us,  that  I  was,  in  a  sense, 
setting  a  trap  for  myself. 

We  are  very  glad  to  be  here ;  we  are  glad  to  come  to  the  capital  of 
the  nation,  and  we  would  be  very  glad,  indeed,  if  we  were  privileged  to 
do  so,  to  pay  the  sixteen  dollars  and  allow  the  disfranchised  citizens  of 
this  city  to  pay  the  six  cents !  I  understand  now  that  there  is  some  little 
advantage  in  not  being  permitted  to  vote  here,  because  every  man  I 
have  met  has  told  me  that  had  he  been  allowed  to  vote  he  would  have 


voted  tor  the  winning  ticket.  It  is  pleasant  to  feel  that  the  man  you 
wanted  got  elected,  and  to  realize  that  you  have  not  committed  yourself 
by  voting  the  other  way.  That  is  one  advantage  which  I  hope  will  com- 
pensate for  the  loss  of  the  voting  power.  On  the  other  hand,  there  is 
another  great  advantage  about  living  in  Washington,  i.  e.,  you  are  living 
in  what  is  already  the  city  beautiful.  It  is  the  only  city,  I  think,  in 
the  United  States  having  a  law  which  prevents  the  building  of  ugly 
buildings.  In  that  sense  you  have  an  advantage  over  New  York.  It 
is  delightful  to  see  that  every  new  addition  to  the  city  is  a  little  more- 
beautiful  and  artistic;  an  evidence  of  the  growing  character  and  refine- 
ment of  the  country. 

It  may  not  be  amiss  to  say  one  word  to  the  Commissioner  so  that  he 
may  excuse  us  from  the  seeming  discourtesy  of  a  small  audience.  We 
want  him  to  know  we  are  a  small  body  of  men ;  that  it  is  not  possible  to 
have  an  attendance  of  two  or  three  thousand  with  a  membership  of 
less  than  a  hundred,  but  it  is  a  well-known  fact  that  science  has  never 
been  advanced  by  the  operations  of  the  mob,  and  the  reason  why  this 
society  was  organized  was  because  the  few  earnest  workers  in  the  field 
found  they  were  lost  in  the  "mob"  at  dental  conventions,  and  they  have 
separated  themselves  and  their  work  from  the  dental  profession  without 
losing  their  allegiance  to  the  profession — simply  that  they  might  spe- 
cialize. The  art,  in  that  sense,  is  young,  but  in  fifty  years  from  now, 
if  the  Commissioner  will  come  and  give  us  another  address,  we  can 
promise  him  an  audience  of  two  thousand. 

I  thank  the  Commissioner  on  behalf  of  the  society  and  guests  for 
extending  the  very  hearty  w^elcome  to  the  City  of  \\'ashington. 

I  have  belonged  to  the  society  for  a  long  time. 
Dr.  3o$c  3.  RojO,        and  do  not  lose  a  chance  of  reading  the  papers  as 
mcxico.  published  in   the   Items   of   Interest  complete.     I 

want  to  say  to  you  that  it  is  the  seven  or  eight  thou- 
sand kilometers  which  keeps  me  away  from  you,  and  does  not  allow  me 
to  come  as  often  as  I  wish.  Nevertheless,  I  am  constantly  in  touch  with 
the  work  of  the  society,  and  most  of  my  time  is  devoted  to  the  special 
practice  of  orthodontia.  All  of  my  friends  who  are  familiar  with  the 
progress  of  orthodontia,  and  especially  those  who  know  of  the  American 
Society  of  Orthodontists,  send  ihcir  hearty  .^roctin^s  and  best  wishes 
to  this  Congress,  believing  tliat  yoiw  work  will  be  in  the  interest  i>i  tlie 
advancement  of  the  science  oi  orthodontia. 


Presiaenrs  Jlddress. 


C.  A.   Hawley,  D.D.S.,  Washington,  D.   C. 


It  is  my  most  pleasant  duty  to  greet  you  on  the  occasion  of  the 
opening  of  this  eighth  annual  session  of  this  society.  For  the  honor 
conferred  upon  me,  and  for  the  pleasure  of  presiding  at  this  meeting, 
I   most  heartily  thank  you. 

The  society  is  nearing  the  close  of  the  first  decade  of  its  existence, 
its  organization  being  co-incident  with  the  ushering  in  of  the  twentieth 
century.  Many  of  its  aims  have  been  already  accomplished ;  many  of 
the  early  difficulties  have  been  overcome,  and  we  can  look  forward  with 
assurance  that  history  will  regard  the  work  of  orthodontia  as  one  of  the 
main  features  of  the  twentieth  century  progress  in  the  perfection  of  the 
human  race. 

Why  not?  Do  not  the  abnormal  conditions  that  surround  the 
etiology  of  malocclusion  strike  at  the  very  vitals  of  the  welfare  of  the 
human  being?  Any  derangement  of  the  dental  arch  detracts  to  that 
extent  from  the  efficiency  of  the  masticatory  process  which  is  essential 
to  the  proper  preparation  of  food.  The  derangement  of  the  dental 
arch  is  accompanied  with  narrowing  of  the  nasal  passages,  with  the 
usual  accompaniment  of  pathological  conditions  and  obstructed  breath- 
ing. Without  nourishment  of  the  body  by  food  and  oxygenation  of  the 
blood  by  air,  the  body  cannot  exist.  These  conditions  that  accom- 
pany malocclusion  of  the  teeth  are  seriously  detrimental  to  both,  and 
thus  seriously  affect  the  growth  of  both  physical  and  mental  welfare 
of  the  individual. 

Without  arguing  the  question  at  any  length,  I  assume  that  you 
all  agree  with  me  that  the  tendency  of  recent  thought  is  toward  the 
view  that,  in  a  broad  sense,  malocclusion  is  a  result  of  a  lack  of 
development,  arrest  of  development  or  faulty  nutrition.  Investigation 
of  the  teeth  of  primitive  races  shows  that  in  the  state  of  barbarism  the 
teeth  and  arches  were  practically  perfect.  In  changing  from  the  state 
of  barbarism  into  civilization  the  food  habits  have  been  changed,  and 
with  that  change  in  the  character  and  preparation  of  food  has  come 
disaster  to  the  teeth.  The  profession  of  dentistry  was  built  on  that 
disaster.  The  change  in  character  of  food  favored  caries  of  the  teeth, 
and  their  defective  condition  more  and  more  encouraged  such 
preparation  of  food  as  would  not  require  their  use  until  generation 
after  generation  the  tissues  have  lost  their  strength  and  tone.  The 
condition  has  been  intensified  by  the  lack  of  use  of  these  organs  through 


the  growing  period  of  life  in  children  of  llic  present  day.  While  we 
have  left  the  former  point  of  view  of  the  inlluence  of  hcrechty  in  the 
etiology  of  malocclusion,  it  is  my  opinion  that  we  must  come  back  to 
another  and  broader  view  of  its  influence  in  these  conditions.  Un- 
doubtedly, the  change  from  an  active  out-of-door  life  in  our  more  prim- 
itive state  to  the  sedentary  life  of  the  present  day  has  produced  a  similar 
effect  on  the  bony  tissues  of  the  nasal  passages,  and  coincidentally  we 
have  the  increase  in  the  pathological  affections  of  these  tissues  and 
faulty  habits  of  breathing.  These  two  causes  are  so  interwoven  and 
interdependent  of  each  other  that  it  is  difficult  to  assign  to  each  its 
separate  place  in  the  etiology  of  malocclusion. 

During  the  year  a  most  valuable   contribution 
Influence  of  ^^  ^^^^^  subject  has  been  made  in  the  report  of  Dr. 

ilsi  upon  the  Louis  Ottofy,  on  the  teeth  of  the  Igorots.     While 

Dental  flrcbes.  his   investigation   may  possibly    reveal   nothing  that 

was  not  believed  to  be  true  of  all  primitive  peo- 
ple, yet  the  fact  that  they  exist  to-day  and  may  be  studied  at  first 
hand  gives  them  great  value.  They  are  living  in  the  most  primitive 
condition,  unaffected  by  either  the  benefits  or  vices  of  civilization.  The 
examination  of  their  teeth  showed  an  almost  perfect  condition,  there 
being  no  malocclusion,  and  their  arches  perfect.  There  are  only  two 
per  cent,  of  the  teeth  decayed  as  compared  with  about  twenty  per  cent. 
in  the  civilized  races. 

Dr.  Ottofy  gives  two  reasons  for  the  perfect  condition  of  the 
teeth  of  these  people;  first,  the  open  air  life  which  they  live,  and  their 
consequent  physical  vigor ;  second,  the  character  of  the  food,  which 
necessitates  thorough  mastication.  The  Igorots  live,  for  the  most 
part,  on  rice  and  caviotcs,  a  kind  of  sweet  potato.  They  are  neither 
of  them  cooked  to  the  point  of  disintegration,  but  impose  severe  work 
upon  the  teeth.  The  use  of  such  food  begins  as  soon  as  the  temporary 
teeth  erupt  and  are  ready  for  use.  The  children  are  also  in  the  habit 
of   constantly    chewing   rice   between    meals. 

For  myself  I  may  say  that  the  results  here  shown  have  added 
weight,  because  in  my  own  observation  among  my  patients,  all  of  the 
cases  of  perfect  arches  that  I  have  found  give  a  history  of  some  un- 
usual use  of  the  teeth,  and  most  of  them  were  inveterate  gum  chewers. 
Within  the  year  a  girl  of  fourteen  was  brought  to  me  with  one  of  the 
best  developed  dentures  it  has  ever  been  my  pleasure  to  see.  Investi- 
gation of  the  case  developed  that  narrow  arches  and  impending 
irregularity  had  been  pointed  out  to  the  mother  seven  years  before. 
with   the  advice   that   the  diet   should   consist,   as  much   as   possible,  of 
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food  that  required  thorough  mastication,  and  the  advice  was  strictly 
followed,  with  the  happy  result  described. 

If  these  deductions  are  true,  then  the  important  question  be- 
fore a  civilized  people  is :  First,  "Are  these  conditions  that  have 
caused  a  degeneration  of  the  jaws  of  the  face  capable  of  a  sweeping 
change,  and  are  the  changes  such  as  can  be  incorporated  into  a  civilized 
life?"     In  other  words,  "Must  we  return  to  barbarism?" 

So  far  as  the  question  of  a  greater  amount  of  open  air  life  is  con- 
cerned, it  has  already  been  shown  conclusively  in  'the  treatment  of 
tuberculosis  that  more  open  air  living  is  necessary,  not  only  to  rid  us 
of  that  "scourge  of  civilization,"  but  for  the  healthy  life  of  all  people, 
whether  in  danger  of  that  disease  or  not;  and  that  no  return  to  bar- 
barism is  necessary,  but  that  the  required  conditions  are  even  better 
carried  out  with  the  necessary  modifications  of  our  present  mode  of 
living. 

So  also  in  regard  to  the  teeth,  no  return  to  barbarism  is  necessary, 
but  there  must  he  a  radical  change  in  the  selection  and  preparation  of 
the  food  of  a  child  until  the  denture  is  complete.  The  medical  pro- 
fession have  perfectly  worked  out  the  necessary  component  parts  of 
the  food  of  infants  and  children,  so  far  as  the  proportion  of  proteid 
carbohydrates  and  fats  are  concerned,  but  have  totally  neglected  its 
preparation,  or  rather  selection,  with  a  view  to  the  development  of  the 
teeth  and  jaws.  And  here  we  have  great  encouragement  in  the  fact 
that  food  experts  are  recommending  largely  more  natural  foods,  many 
uncooked  and  requiring  thorough  mastication,  recognizing  from  the 
standpoint  of  assimilation  and  digestion  that  complete  mastication  is 
essential.  We  have  vastly  the  advantage  of  any  previous  state  of 
civilization  in  the  great  variety  of  foods  that  will  satisfy  the  require- 
ments of  mastication.  It  is  the  duty  of  this  society  to  enforce  upon 
the  public  attention  the  necessity  of  reform  in  food  habits.  As  a  liberal 
profession  we  will  not  do  our  whole  duty  if  we  confine  our  energy  to 
remedying  evils  now  existing. 

Orthodontia  has  placed  a  new  value  upon  the  teeth.  In  addition 
to  being  organs  whose  neglect  causes  pain  and  brings  disease,  whose 
use  in  mastication  gives  pleasure,  and  whose  preservation  conserves 
beauty,  they  have  a  mission  in  the  development  of  the  face  which 
must  be  understood  and  recognized.  The  establishment  of  this  recog- 
nition is  the  mission  of  orthodontia. 

The  teeth  are  the  only  organs  in  this  region  whose  position  can 
be  accurately  determined.  By  long  observation  of  perfect  specimens 
we  know  the  normal  form  of  the  arch,  and  by  measuring  the  teeth  we 
can    determine    geometrically    that    perfect    form    for    any   given    case. 
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By  the  facts  of  normal  occlusion  we  know  ihc  relation  of  one  jaw  to 
the  other.  The  teeth,  then,  form  a  standard  of  development  for  the 
maxillary  bones,  mandible,  nasal  passaj^cs,  an<l  all  the  continpuous  tis- 
sues. Their  roots  set  deeply  in  the  maxillary  bones,  arc  the  onlv  levers 
by  which,  through  forces  applied  to  their  crowns,  abnormal  positions 
of  these  bones  can  be  remedied. 

When  these  facts  are  properly  understood,  tiic  public  estimation  of 
the  value  of  the  teeth  will  be  tremendously  increased,  and  it  will  only 
be  when  their  real  value  is  comprehended  that  we  can  hope  for  the 
changes  in  food  and  habits  of  life  necessary  to  check  the  present  degen- 
eration. 

Dentistry  is  appreciated  and  remunerated  in  direct  proportion  to 
the  value  a  people  set  upon  the  teeth.  Both  in  the  organized  society, 
and  in  their  individual  w^ork  in  a  community,  the  orthodontist  possesses 
the  greatest  opportunity  to  teach  these  truths  and  thus  contribute  vastlv 
to  the  welfare  of  the  dental  profession.  And  it  is  upon  this  broad 
ground  that  we  invite  co-operation  and  support.  To  my  knowledge, 
no  other  specialty  stands  in  this  unique  relation  to  its  profession  with 
such  great  opportunity  of  mutual  help. 

It  is  with  the  greatest  satisfaction  that  I  call  attention  to  the 
most  excellent  programme  prepared  by  the  Board  of  Censors.  We 
must  not  forget  that  we  will  be  judged  most  critically  by  our  practical 
results,  as  well  as  our  high  aims,  and  we  call  attention  to  the  valuable 
clinics  as  well  as  the  papers. 

In  no  other  specialty  is  there  so  great  an  interchange  of  patients 
as  in  ours.  Most  of  them  are  young  and  unsettled  in  life,  and  as  the 
period  of  treatment  and  retention  extends  over  several  years,  constant 
co-operation  is  necessary.  Let  us  not  go  home  from  this  meeting  with- 
out having  made  the  personal  acquaintance  of  every  member.  Let  it 
be  a  meeting  for  the  cultivation  of  good  fellowship,  as  well  as  scientific 
attainment. 

Discussion  of  President's  :Hddrcss. 

With  reference  to  Dr.  Ottofy's  article,  published 
Dr.  Robert  Dunn.  within  the  current  year,  and  especially  regarding  his 
comments  on  the  subject  of  preparation  of  food  for 
the  child  during  the  eruption  of  the  deciduous  teeth,  I  think  we  will 
find  in  further  research  that  therein  lies  one  of  the  causes  of  a  great  many 
of  the  conditions  of  malocclusion  with  which  we  meet.  I  may  also  add 
that  we  can  look  to  the  length  of  time  and  the  manner  of  using  the  nurs- 
ing bottle  as  a  factor  in  producing  a  great  many  cases  of  Class  II.  I 
have  sfiven  considerable  studv  to  malocclusion  of  the  deciduous  teeth,  but 
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I  am  not  at  present  ready  to  give  you  anything  of  importance  on  this 
subject.  However,  I  think  the  point  I  mention  will  be  worthy  of  con- 
siderable investigation. 

It  is  a  pleasure  to  know  that  work  is  being  done 
Dr.  €.  H.  Boguc.       in  many  places  along  the  lines  of  thought  evidenced 
in  Dr.  Hawley's  address. 

Dr.  Horlicka,  whom  we  are  to  hear  at  this  meeting,  has  lived  among 
the  Indians  for  several  months  in  order  to  study  in  the  same  direction. 

In  England,  Dr.  Sim  Wallace  has  been  examining  into  the  results  of 
proper  feeding  of  the  human  animal  for  some  time,  and  so  earnestly  is  he 
engaged  in  doing  so  along  these  lines  that  he  has  now  about  one  dozen 
little  children  being  fed  as  Dr.  Hawley  has  suggested. 

Up  to  the  present  time  those  gentlemen  have  almost  uniformly 
found  the  temporary  teeth  in  good  arrangement,  and  the  bodily  strength 
which  has  been  vouchsafed  to  each  one  of  these  twelve  children  has 
seemed  to  protect  them,  for  not  one  of  them  has  ever  been  afflicted  with 
the  so-called  children's  diseases. 

It  is  to  be  hoped  that  these  experiments  in  England  will  show  us 
definitely  within  the  next  live  or  six  years  the  absoluce  truth  of  the  ideas 
enunciated  by  Dr.  Wallace,  and  by  our  president,  that  the  character  of 
food  of  civilized  races  is  one  of  the  very  largest  factors  in  the  health 
of  those  races. 

We,  as  civilized  people,  survive  treatment  that  would  kill  the  savage. 
It  has  taken  many  generations  to  inure  us  to  clothing,  for  example.  The 
civilized  man  can  endure,  as  a  rule,  more  than  the  savage  can,  work 
longer  and  harder. 

On  the  other  hand,  put  a  naked  savage  into  clothing  and  set  him  to 
work,  and  let  him  get  sweaty,  and  he  is  quite  likely  to  die  of  tuberculosis. 
The  Indians  of  our  western  plains,  who  have  been  put  into  houses 
warmed  for  the  winter,  and  not  provided  with  modern  systems  of  drain- 
age, are  dying  off  as  rapidly  as  that  man  could  wish  who  thinks  that  the 
only  good  Indian  is  a  dead  Indian. 

One  point  in  that  address  struck  me  forcibly, 
Dp.  Uarncy  €.  Barnes,  i-  ^•,  the  remarks  concerning  the  temporary  denture 
which  had  been  diagnosed  as  imperfect,  and  then  the 
statement  that  seven  years  later  the  arch  was  perfect.  I  would  like  to 
see  that  mouth  five  years  later  and  note  the  third  molar  positions,  for 
they  mark  the  completion  of  a  perfect  arch.  Arches  may  be  seemingly 
perfect  back  as  far  as  the  third  molars  which  are  so  often  far  from 
normal  positions.  Arches  may  be  nearly  perfect  in  outline,  but  still 
be  too  far  posterior.  The  arch  in  question  has  the  record  of  having  been 
imperfect,  and  as  the  third  molars  are  not  yet  in,  it  is  too  soon  to  say  that 
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it  has  become  perfect.  This  case,  if  followed  up,  should  give  us  sonic 
valuable  data  in  about  lour  or  five  years  on  the  eruption  of  all  the  teeth. 

(Jur  president  has  given  us  something  to  think 
Dr.  Hurt  flbcll.  about.  We  know  that  no  reform  is  brought  al>out 
e.xccpt  through  public  sentiment,  and  while  we  are  a 
small  body  we  have  the  sanction  of  Holy  Writ  for  saying  "a  little  leaven 
ieaveneth  the  whole  lump."  We  must  broaden  our  ideas  of  the  educa- 
tion of  the  dear  public  a  little  bit,  and  we  have  something  to  work  on 
wdien  w^e  call  to  mind  the  fact  that  there  are  certain  so-called  fads 
becoming  more  and  more  prevalent ;  such  as  sleeping  out  of  doors, 
athletic  fads,  uncooked  foods,  etc.,  which  are  taking  a  strong  grip  on  the 
American  people.  The  thought  occurred  to  me  that  perhaps  if  we 
could  point  out  to  the  parents  of  these  little  patients  of  ours  the  fact 
that  there  had  been  a  mistake  made  on  the  part  of  the  mother,  possibly 
in  not  giving  this  particular  child  the  proper  chance  in  life,  whether 
it  be  prenatal  or  other  influences,  that  it  might  not  be  so  far  amiss.  In 
cases  where  other  children  are  to  be  born  into  the  same  family,  we  might 
thus  help  to  rid  them  of  malocclusion.  We  have  the  best  and  most  intelli- 
gent people  for  our  patients ;  they  are  practical  when  it  comes  to  teach- 
ing them  about  things  we  think  we  know.  If  there  is  a  preventive  of 
malocclusion  in  the  way  of  correction  of  habits  of  parents,  it  is  our 
prerogative  to  point  these  out. 

I  was  delighted  with  the  address  of  our  presi- 
Dr.  3o$C  3.  RojO.  dent,  and  I  know  very  well  that  when  I  read  it  slowly 
and  carefully  I  will  like  it  and  understand  it  much 
better.  I  wish  to  say  that  I  do  not  think  simply  that  mastication,  or  the 
lack  of  mastication,  or  the  exercise  it  brings  about,  is  the  most  impor- 
tant factor  in  irregularities  of  the  teeth.  I  believe  there  is  one  still 
more  important,  namely,  the  inheritance  of  some  disease,  such  as  syphilis. 
That  causes  a  lack  of  development  of  the  whole  body,  thus  affording  a 
cause  for  the  irregularities.  Besides  that,  I  understand  the  president 
to  say  that  we  know  by  studying  the  normal  and  anatomical  arches,  what 
a  normal  arch  is,  and  that  we  may  be  thus  enabled  to  place  the  teeth 
geometrically  where  they  belong.  I  have  been  struck  with  that  idea 
many  times,  thinking  that  if  the  teeth  are  irregular  it  depends  on  a  lack 
of  development  of  the  jaw  bones.  The  rules  of  orthodontia  require  that 
we  shall  not  extract  the  teeth.  We  are  to  force  the  alveolar  process  to 
develop  to  where  it  should  develop,  but  no  more.  I  think  in  some  of 
the  cases  it  will  be  necessary  to  exercise  much  judgment  to  decide  what 
to  do;  either  to  place  the  teeth  geometrically  where  they  belong,  or  do 
something  else,  such  as  extracting  one  or  two  teeth,  .\lthough  I  remem- 
ber w^ell  the  teaching  by  Dr.  Angle,  nevertheless  I  think  it  i-«  necessary 
to  take  these  things  into  consideration. 
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1  assure  you  of  my  appreciation  of  the  paper  of 
Dr.  Hawley.    It  is  one  of  those  papers  which  require 
f^ii^T^U  reading  and  study.     I  think  dentists  neglect  ortho- 

dontia because  of  a  lack  of  interest.     I  believe  that 
such  a  dentist  is  committing  as  great  a  crime  as  he 
would  be  in  neglecting  a  knowledge  of  antiseptics  in  his  work. 

In  the  course  of  my  reading  I  remember  noticing  a  remarkable  case 
of  a  family  of  seven  children.  The  arches  were  well  developed,  and  the 
teeth  remarkably  free  from  caries.  The  eighth  child  was  examined  and 
it  was  noticed  that  a  terrible  condition  of  irregularity  and  caries  existed. 
Upon  investigation  it  was  learned  that  this  eighth  child  had  been  brought 
up  on  the  bottle,  and  the  previous  children  had  been  breast-fed. 

Another  point  Dr.  Hawley  referred  to  is  the  mastication  of  food. 
I  think  teeth  were  put  in  the  head  for  use ;  if  not  used  they  are  abused, 
I  believe.  It  is  not  only  the  exercise  of  the  teeth,  but  the  exercise  of  the 
surrounding  parts  which  helps.  In  the  case  of  the  blacksmith,  his  arm 
is  developed.  The  same  with  the  mastication  of  foods,  if  the  rolling 
mills  do  the  grinding  for  the  individual,  the  jaws,  teeth  and  surround- 
ing tissues  suffer. 

I  want  to  touch  upon  one  particular  phase  of 
Dr.  OttOlcn^Ui,  the  address  of  the  president :  that  is  co-operation  and 

practicability.  We  are  a  small  body  of  specialists  at 
present  in  this  society.  What  ought  to  be  the  future  of  the  society? 
We  have  finished  our  schooling  and  have  the  foundation  laid.  We  meet 
problems  every  day  in  our  work,  the  solutions  of  which  can  only  be 
attained  by  some  extra  thought  and  skill  on  our  part.  I  want  to  touch 
upon  the  relation  between  scientific  research  and  practice.  It  is  common 
for  dentists  to  say  to  an  executive  committee,  "Now  get  some  practical 
papers ;  we  do  not  want  any  of  these  high  flights  of  scientific  research." 
Our  society  must  realize  that  we  should  aim  at  a  happy  medium.  We 
have  not  the  time  in  our  short  lives  to  solve  all  the  theoretical  problems, 
no  matter  how  important  they  may  be.  We  can  not  study  all  the  relations 
of  comparative  anatomy,  no  matter  how  interesting  they  may  be.  What 
are  we  doing  as  a  body  of  men,  associated  together?  Let  us  attack 
those  problems  which  have  an  important  bearing  on  our  work,  so  that 
we  can,  year  by  year,  take  our  cases  with  more  confidence.  For  instance, 
less  than  ten  years  ago  the  etiology  of  all  these  conditions  of  malocclusion 
was  largely  an  abstract  proposition,  but  now  under  the  guidance  of  some 
of  our  advanced  thinkers  who  advise  us  to  regulate  teeth  before  they 
become  irregular,  it  becomes  a  fundamental  necessity  that  we  should 
understand  more  of  the  etiology  of  these  cases.  If  there  is  an  etiological 
factor  at  work  in  a  given  case,  the  mere  mechanical  rearrangement  of 


the  teeth  at  six  years  of  age  will  not  necessarily  prevent  malocclusion. 
Let  us  not  fly  too  high  in  our  abstract  researches,  but  let  us  put  our 
minds  to  work  to  attack  those  problems  which  have  an  important  prac- 
tical bearing  on  our  every-day  work. 

I  do  not  believe  those  problems  can  be  so  well  solved  by  individuals 
working  alone.  I  make  a  plea  to  our  members  to  do  the  best  you  can 
to  co-operate  with  men  who  are  studying  some  etiological  factor,  and  aid 
them  all  you  can  with  your  experience. 

In  arranging  the  programme  of  this  meeting  we  have  had  this 
idea  in  mind.  For  example,  our  president  last  year  introduced  the 
question  of  whether  we  should  continue  to  use  German  silver  arches 
and  appliances,  or  whether  we  should  rely  upon  the  noble  metals.  We 
felt  that  the  discussion  of  that  paper  at  that  time  was  very  largely 
theoretical,  and  we  searched  for  a  gentleman  who  would  take  up  this 
problem  and  make  an  investigation  of  it  in  a  real  scientific  way,  because 
we  knew  that  if  he  could  bring  us  any  real  facts  about  the  influence 
of  the  various  metals  in  the  mouth,  we  could  utilize  them  practically.  We 
were  fortunate  enough  in  engaging  a  fine  student,  Dr.  Clarence  Grieves, 
to  take  up  this  study.  He  was  obliged  to  have  appliances  which  were 
used  in  the  mouth.  He  tells  me  that  even  the  year's  work  which  he  has 
put  on  it  has  not  been  sufificient  to  bring  about  absolutely  certain  data. 
I  hope,  after  you  have  heard  his  paper  to-morrow,  if  you  feel  as  I  do. 
that  it  is  important  in  its  practical  bearing,  that  you  will  endeavor  to 
persuade  him  to  continue  this  work,  and  then  give  him  a  very  full  co- 
operation during  the  coming  year. 

Let  us  engage  one  mind  in  doing  the  actual  work,  and  let  each 
give  every  assistance  in  his  power,  and  we  may  thus  accomplish  more 
than  the  mere  listening  to  scientific  lectures. 

^Ir.   President :      A  very  interesting  article  on 
Dr.  D.  lUillard  Tlint.     diet,  its  early  history,  with  an  account  of  its  pioneers. 
is  found  in  Mimscy's  Magazine  for  October  and  is 
well  worth  reading. 

Speaking  with  reference  to  fads,  the  develop- 
Dr.  B.  6.  Danforth.  ment  of  malocclusion  of  children's  teeth  is  no  fad 
with  the  parents.  It  is  a  serious  thing,  and  I  find 
the  parents  are  much  more  susceptible  to  teaching  and  instruction  than 
the  general  practitioner  who  knows  practically  nothing  about  the  work 
and  has  no  particular  interest  in  that  direction,  nor  inclination  to  investi- 
gate. 

Dr.  Ottolengui  was  speaking  with  reference  to  men  shooting  too 
his-h.     I  think  we  have  men,  manv  of  whom  are  capable  of  reaching  out 
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into  those  fields,  which  the  general  practitioner  of  orthodontia  has  no 
inclination  or  qualification  for  investigation.  If  they  thus  reach  out  it 
may  enthuse  to  greater  efifort  and  throw  light  on  matters  connected  with 
our  work  and  generally  better  enable  us  to  instruct  our  patients,  who 
are  the  ones  that  will  derive  the  benefits,  and  are  anxious  to  be  instructed. 
At  times  I  have  had  parents  referred  to  me  who  have  been  advised 
to  have  a  tooth  extracted  for  their  child.  I  had  a  case  yesterday  where 
a  young  lady  had  a  tooth  extracted  after  having  been  so  advised  by 
three  different  dentists.  The  mother  held  up  her  hands  when  I  showed 
her  from  diagrams  what  an  injury  had  been  done  to  the  child.  She 
thought  it  was  the  duty  of  the  general  practitioner  to  be  informed  on 
such  matters.  In  the  cases  of  children  I  find  parents  are  anxious  to  be 
properly  instructed,  and  will  generally  follow  out  such  instructions 
carefully. 

There  is  nothing  more  I   wish  to  say   on  the 
subject.     I  thank  you  for  the  discussion. 


Dr.  €.  Jl.  1)awley. 


Some  $udde$tion$  on  tbe  management  of  gases  of  malocclusion 
Jlssociatea  \vitb  moutb  Breathing. 


By  Milton  T.  Watson,  Detroit. 


The  management  of  cases  of  malocclusion  associated  with  a  pro- 
nounced lack  of  development  in  the  nasal  spaces  has,  in  the  past,  caused 
me  considerable  anxiety.  This  was  especially  true  in  cases  of  Class  II, 
Division  I,  and  in  cases  of  Class  I,  where  the  anterior  teeth  occupy  a 
position  quite  similar  to  that  in  which  they  are  found  in  Class  II.  Division 
I.  The  chief  reason  for  this  dissatisfaction  has  been  because  the  patient 
again  became  a  mouth  breather  as  soon  as  the  retaining  appliances  were 
adjusted.  The  two  chief  factors  in  this  continued  mouth  breathing  are 
"habit"  and  actual  lack  of  nasal  capacity.  If  these  conditions  are  not 
corrected  during  the  orthodontic  treatment,  the  result  will  be  a  per- 
manently lessened  breathing  capacity,  and.  of  course,  an  unsatisfactory 
occlusion  of  the  teeth. 

The  detail  of  treatment  and  retention,  as  I  shall  outline  it,  was 
planned  with  two  purposes  in  mind.  The  first  is  to  overcome  the  "habit" 
of  mouth  breathing  so  far  as  it  may  be  a  factor,  and,  the  second,  to  bring 
about  a  development  of  the  nasal  capacity  by  compelling  the  nose  to  per- 
form its  normal  function  during  the  correction  of  malocclusion  and  the 
long  period  of  retention  which  follows. 

I  was,  long  since,  forced  to  the  conclusion  that  it  is  only  by  the  com- 
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bined  efforts  of  the  rhinologist  and  orthodontist  that  even  moderate  suc- 
cess can  be  attained  in  dealing  with  patients  whose  internal  face  is  under- 
developed to  the  extent  of  materially  lessening  the  nasal  spaces,  as  well  as 
producing  marked  malocclusion  of  the  teeth.  Very  often  in  these  cases 
after  the  rhinologist  has  overcome  everything  of  a  pathological  nature 
within  his  field,  the  nasal  spaces  are  still  insufficient  for  respiratory  pur- 
poses; and  at  this  point  he  is  practically  helpless — aside,  possibly,  from 
such  benefit  as  may  be  gained  by  putting  the  patient  on  breathing  exer- 
cises. It  is  the  place,  however,  where  our  greatest  usefulness  begins, 
especially  if  the  patient  be  young. 

The   orthodontic   treatment   should,    of   course, 
Hdoailtaget  of  be  taken  up  as  early  as  possible,  and  in  the  usual 

Slew  Creatmeitt.  way,   using  the  ordinary  appliances,  together  with 

the  intermaxillary  elastics,  as  outlined  by  Dr.  Angle. 
You  have  no  doubt  all  noticed  that  while  patients  of  the  type  under 
discussion  are  wearing  these  intermaxillary  elastics,  they  soon  become 
able  to  breathe  entirely  through  the  nose,  and,  of  course,  this  restored 
function  will  aid  materially  in  bringing  about  a  development  of  that 
organ.  The  widening  of  the  dental  arch,  if  that  be  necessary,  and  the 
mesio-distal  shifting  of  the  occlusion  should,  in  my  judgment,  be  carried 
on  very  slowly.  The  first  advantage  of  this  slow  treatment  is  that  a  mild 
form  of  stimulation  of  the  parts,  which  are  influenced  by  orthodontic 
interference,  is  kept  up  for  a  much  longer  time  than  would  be  true  if  the 
treatment  were  carried  on  rapidly,  as  it  might  easily  be.  The  tendency 
of  this  long  continued  stimulation  to  bring  about  a  renewal  of  the  latent 
developmental  activity  is  certainly  a  direct  blow  at  the  very  root  of  the 
evil,  and  is  worthy,  I  believe,  of  our  serious  consideration.  The  very 
slow  shifting  of  the  mesio-distal  occlusion  is  desirable,  not  simply  because 
of  the  prolonged  period  of  stimulation,  but  chiefly  because  the  long 
continued  wearing  of  the  intermaxillary  elastics,  of  just  sufficient  strength 
to  gradually  shift  the  occlusion,  will  keep  the  mouth  closed,  unless  the 
patient  intentionally  resists  it,  which  he  will  not  do  unless  compelled  to 
do  so  in  order  to  breathe. 

You  will  observe  that  I  have  suggested  nothing  new  in  the  method 
of  treatment ;  simply  a  change  in  regard  to  the  length  of  time  to  be  con- 
sumed, which  I  believe  to  be  a  matter  of  the  utmost  importance.  The 
child  whose  nasal  capacity — after  rhinological  treatment — is  still  below 
normal,  will  be  able  to  breathe  through  the  nose  a  part  of  the  time,  espe- 
cially while  in  an  upright  position,  and  with  the  intermaxillary  elastics 
in  operation  the  period  of  normal  respiration  is  naturally  prolonged.  We 
are  thus  gradually  bringing  about  the  normal  function  of  the  organ, 
which,  I  think  we  all  agree,  is  essential  to  its  proper  development.    During 
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this  period  the  child  should  be  under  frequent  observation  by  the  rhi- 
nologist,  so  that  no  pathological  conditions  may  be  allowed  to  interfere 
in  any  way  with  the  rapid  developmental  changes  which  we  have  a  right 
to  expect. 

If  a  full  year  is  consumed  in  the  correction  of  cases  of  this  tyiK-. 
where  the  breathing  capacity  is  markedly  restricted,  it  will  be  found 
usually  within  that  time  that  the  child  is  breathing  through  his  nose  con- 
tinuously, unless  suffering  from  an  acute  irritation  of  the  nasal  mucous 
membrane.  It  is  not  to  be  inferred,  however,  that  a  "cure"  has  been 
established — and  this  applies  with  equal  force  to  the  underdeveloped 
nares  and  to  the  malocclusion  of  the  teeth,  for,  notwithstanding  the  fact 
that  sufficient  development  has  taken  place  to  allow  nasal  respiration, 
yet,  when  the  recumbent  position  is  assumed,  the  tendency  of  the  in- 
creased blood  flow  to  the  parts  is  to  lessen  the  nasal  space,  and  if  the 
mouth  readily  drops  open,  as  it  does  while  the  ordinary  retaining  ap- 
pliances are  being  worn,  normal  respiration  at  once  ceases.  It  is  for  this 
reason  especially  that  a  mild  degree  of  long  continued  intermaxillary 
force  is  suggested,  for  if  this  force  be  nicely  gauged  it  will  be  easier  for 
the  child  to  breathe  tihrough  the  nose,  even  though  its  capacity  is  slightly 
restricted,  than  it  will  to  open  the  mouth  against  the  constant  tendency 
of  the  elastics  to  close  it.  During  the  period  of  active  treatment  it  is 
sometimes  found  desirable  to  have  the  child  wear  heavier  elastics  at 
night  than  during  the  day,  in  order  to  gently  force  normal  respiration, 
and  thus  to  a  limited  degree  prevent  the  nasal  engorgement  which  would 
otherwise  obstruct  the  breathing.  Whether  this  is  necessary  or  not  is  a 
condition  which  can  be  determined  only  by  the  careful  observation  and 
co-operation  of  the  mother  or  nurse.  In  the  early  treatment  the  lightest 
intermaxillary  force  which  will  induce  closure  of  the  mouth  while  the 
child  is  in  an  upright  position  is  usually  sufficient  to  move  the  teeth, 
though,  if  it  proves  not  to  be,  it  must  be  increased  slightly — but  do  not 
allows  yourself  any  anxiety  because  the  teeth  are  moving  slowly. 

After  the  teeth  have  been  in  occlusion  for  a  few  weeks  it  will  be 
found  possible  to  keep  them  there  with  an  intermaxillary  force  so  slight 
that  the  patient  is  hardly  conscious  of  any  pressure  at  all  when  the  mouth 
is  closed.  If  you  have  been  fortunate  enough  to  bring  about  a  fair  nasal 
capacity  during  the  slow  progress  of  your  treatment,  you  will  find  in  a 
few  months  that  during  the  day  the  teeth  will  require  no  further  inter- 
maxillary restraint,  and  that  the  patient  will  breathe  normally.  A  very 
slight  elastic  pressure  should  be  used  at  night,  however,  and  for  a  two- 
fold purpose — that  of  inducing  the  closure  of  the  mouth  during  sleep. 
and.  incidentally,  to  prevent  any  return  of  the  teeth  toward  the  old  {-vosi- 
tion.     The  wearing  of  very  slight  elastics  at  night  can  be  continued  just 
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as  long  as  it  seems  desirable  to  do  so,  though  a  time  will  finally  come 
when  they  can  be  dispensed  with  altogether.  It  is,  however,  a  matter  of 
wisdom  to  leave  the  skeleton  form  of  retaining  appliance  on  the  teeth,  to 
afford  them  a  mild  degree  of  support  for  a  considerable  time  after  the 
elastics  are  discarded. 

I   am   quite   thoroughly   convinced   of  the   un- 
Dtyrcssien  of  wisdom,  in  cases  where  the  upper  incisors  are  elon- 

Tnciiors  Opp^StA.  gated,  of  attempting  to  make  corrections  by  depress- 
ing them  in  their  sockets,  though  I  recognize  fully  the 
desirability  of  doing  so  from  a  purely  esthetic  standpoint.  The  operation 
itself  is  one  not  especially  difficult  to  perform,  but  I  have  yet  to  see  a 
single  case  where  anyone  has  really  succeeded  in  establishing  their 
permanent  retention.  The  probability  of  establishing  permanent  reten- 
tion after  depressing  the  lower  incisors  in  their  sockets  is  very  much 
greater,  though  even  this  is  a  questionable  procedure ;  it  is  possible,  how- 
ever, to  lower  the  occlusal  plane  or  level  of  these  teeth  by  tipping  them 
forward  in  the  line  of  the  arch,  which,  of  course,  shortens  them  in  their 
relation  to  the  other  teeth  of  this  arch,  and  still  allows  for  a  permanent 
and  satisfactory  retention.  In  view  of  the  opinions  just  expressed,  it 
will,  of  course,  be  apparent  to  you  that  I  believe  it  necessary  to  elongate 
the  molars  and  bicuspids  in  making  corrections  in  cases  where  the  upper 
and  lower  incisors  are  in  marked  supra-occlusion.  Sufficient  elongation 
of  the  molars  can  be  brought  about  through  the  application  of  the  inter- 
maxillary force  which  is  used  for  the  purpose  of  shifting  the  occlusion, 
but,  as  we  all  know  from  many  sad  experiences,  the  spur  and  plane  plan 
of  retention  will  not  retain  this  condition.  By  bringing  about  the  change 
in  the  mesio-distal  relations  slowly  as  I  have  suggested  the  tendency  for 
the  anchor  teeth  to  return  to  their  original  occlusal  level  is  not  so  marked 
anyway,  and  when  the  mesio-distal  retention  is  brought  about  through 
the  same  influence  which  produced  the  correction,  we  can  feel  perfectly 
assured  that  the  anchor  teeth  will  not  settle  down  into  their  sockets,  but 
that  the  bicuspids  will  erupt,  unaided,  to  a  proper  level,  and  when  this 
has  occurred  the  danger  of  an  undue  occlusal  contact  between  the  upper 
and  lower  incisors  is  at  an  end. 

If  our  range  of  vision  did  not  extend  beyond  the  esthetic  considera- 
tions involved  in  our  work,  it  would,  perhaps,  seem  like  a  needless  ex- 
penditure of  time  to  carry  the  orthodontic  processes  on  so  slowly,  for 
great  improvement  was  possible  under  rapid  treatment ;  yet  even  this  would 
not  be  entirely  true,  for  with  this  plan  the  teeth  upon  which  we  depend 
for  anchorage  are  in  a  much  more  stable  condition  at  the  end  of  the 
period  of  active  treatment,  thus  being  much  better  able  to  bear  the  strain 
of  retention  as  well  as  lessening  the  possible  necessity  of  secondary  treat- 
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ment.  The  real  consideration,  however,  is  not  so  much  ease  of  retention 
as  it  is  the  elimination  of  some  of  the  persistent  etiological  factors  and 
the  greater  certainty  of  establishing  a  permanent  occlusion. 

The  unsightly  ai)pcarance  of  the  regulating  ap- 
Rctcntion.  i)liances   makes   it   desirable   for  us  to  change  them 

for  others  less  cumbersome  and  conspicuous  as  soon 
as  the  heavy  work  of  moving  the  teeth  is  accomplished.  Here  is  where 
our  trouble  usually  begins,  for  none  of  the  old  retaining  appliances  with 
which  I  am  familiar  have  enabled  us  to  prevent  the  anchor  teeth,  which 
have  elongated  under  treatment,  from  settling  down  in  their  sockets  again, 


Fig.  I. 


thus  allowing  an  undue  occlusal  contact  between  the  upper  and  lower 
incisors.  This  was  especially  true  in  cases  where  the  incisors  were 
greatly  elongated  in  the  beginning,  with  the  result  that  these  teeth  finally 
assume  a  more  or  less  unsatisfactory  position.  Expressed  otherwise,  the 
situation  is  simply  this :  Our  regulating  appliances  have  enabled  us  to 
establish  a  satisfactory  occlusion  which  we  are  unable  to  maintain  with 
our  retaining  appliances.  This  condition  of  things  forced  me  to  the  con- 
clusion that  retaining  appliances  for  this  class  of  cases  must  be  designed 
so  that  they  might  operate  upon  the  same  principal  as  the  regulating  ap- 
pliances, but  modified  in  form  to  meet  the  requirements  of  a  less  severe 
strain,  and  to  be  in  themselves  less  conspicuous.  In  the  description  of 
tliese  appliances  I  shall  not  consider  the  needs  of  individual  anterior 
teeth  which  may  have  been  rotated  or  elongated,  for  they  can  be  taken 
care  of  as  thev  would  under  ordinarv  circumstances.    The  retention  as  I 
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shall  outline  it  will  deal  only  with  the  chief  characteristics  of  the  case, 
which  have  hitherto  caused  me  much  trouble,  but  which  now  yield  in  a 
manner  that  has  been  satisfactory  beyond  my  fondest  hopes. 

The  illustrations  which  follow  show  very  clearly  the  nature  of  the 
entire  appliance,  which  is  no  more  conspicuous  than  was  the  spur  and 
plane  or  double  spur  plan  of  retention,  and  has  the  additional  advantage 
of  being  very  much  more  comfortable  to  wear  and  infinitely  less  liable 
to  destruction  from  hard  usage.  These  advantages,  great  as  they  are, 
sink  to  a  position  of  comparative  obscurity  alongside  of  the  importance 
of  the  influence  we  are  thus  enabled  to  exert  over  the  breathing  capacity 
and  over  certain  habits  which  have  always  been  direct  obstacles  in  our 
path,  as  well  as  being  of  a  nature  so  serious  as  to  demand  correction 
from  a  health  standpoint.  This  scheme  of  retention  need  never  exert  a 
heavier  strain  on  any  tooth  than  just  sufficient  to  antagonize  its  tendency 
to  return,  and  with  the  spurs  which  most  of  us  have  been  using  to  retain 
cases  belonging  to  Class  II  there  was  always  more  or  less  undue  strain 
on  the  anchor  teeth  during  mastication,  which  kept  these  anchor  teeth 
in  a  very  unstable  condition,  while  the  plan  now  advocated  allows  them 
to  become  almost,  if  not  quite,  as  firmly  fixed  during  the  period  of  reten- 
tion as  any  of  the  other  teeth. 

A  careful  analysis  of  the  direction  of  force  as  applied  through  the 
means  of  retention  here  shown  will  convince  you,  I  think,  that  every 
direction  of  force  tends  only  to  antagonize  the  natural  evil  tendencies 
which  we  always  encounter  in  the  management  of  these  cases.  The  six 
lower  anterior  teeth  are  retained  as  usual  by  banding  the  cuspids  and 
uniting  these  bands  with  a  wire  soldered  to  their  lingual  surfaces,  and 
running  across  the  surface  of  the  incisors  at  a  point  just  above  their 
lingual  inclination.  An  arch  is  then  bent  to  fit  against  the  lingual  surfaces 
of  the  bicuspids,  and  to  rest  against  the  bands  already  cemented  on  the 
cuspids,  fitting  snugiy  under  the  wire  attached  thereto,  and  bent  so  that 
it  dips  downward  and  rests  in  close  proximity  to  the  gums  at  the  point 
marked  B,  Fig.  i,  so  that  the  second  wire  does  not  interfere  with  the 
proper  cleansing  of  the  teeth.  The  distal  ends  of  this  arch  are  firmly 
soldered  to  the  molar  clamp  bands,  fitted  with  the  screws  pointing  distally, 
and  a  little  hcok  for  the  attachment  of  the  intermaxillary  elastics  is 
soldered  to  the  buccal  surface  of  these  molar  bands. 

The  upper  appliance.  Fig.  2  A,  consists  of  an  arch  made  from  a 
fine  gauge  iridio-platinum  wire  (twenty  per  cent,  iridium)  to  each  side 
of  which  a  hook  of  the  same  material  is  soldered  for  the  attachment  of 
the  intermaxillary  elastics.  Clamp  bands  are  fitted  to  the  upper  first 
molars,  and  sections  of  tubing  into  which  the  arch  fits  accurately  are 
soldered  to  the  buccal  surfaces  of  these  bands.    In  order  that  the  pressure 
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may  be  equally  distributed  this  arch  should  be  very  accurately  fitted,  and 
a  little  collar  soldered  to  it  just  in  front  of  the  buccal  tubing  on  the 
anchor  band.  Instead  of  this  little  collar  being  attached  to  the  arch  you 
can  close  the  distal  end  of  the  tube  on  the  clamp  band  if  you  choose.  The 
appliances  thus  described,  together  with  the  intermaxillary  elastics,  which 
should  be  tried  out  carefully  until  you  have  ascertained  just  how  much 
force  is  required  to  maintain  the  occlusion,  arc  all  that  is  needed,  except 
such  attention  as  may  be  necessary  for  the  proper  retention  of  individual 
teeth.  These  appliances  answer  equally  well  for  either  the  full  division 
or  subdivision  of  the  first  division  of  Class  II,  and  occasionally  in  cases 
of  Class  I,  where  the  upper  incisors  have  been  forced  into  protrusion,  as 


Fig.  2. 


we  sometimes  find  them  where  a  lower  bicuspid  on  either  side  has  failed 
to  erupt,  or  possibly  has  erupted  in  lingual  occlusion,  and  where  the 
heavy  pressure  necessary  to  carry  the  lower  anterior  teeth  forwaril  would 
cause  a  distal  displacement  of  the  anchor  teeth  unless  these  teeth  were 
reinforced  by  the  use  of  intermaxillary  elastics.  The  correction  of  such 
cases  often  demands  a  lingual  movement  of  the  upper  incisors  and  a 
slight  opening  of  the  bite  just  as  is  necessary  in  cases  of  the  first  division 
of  Class  II. 

In  cases  of  the  first  division  of  Class  II.  whore  considerable  widen- 
ing of  the  upper  arch  has  been  necessary,  the  U[iper  retaining  appliance 
can  sometimes  be  made  as  shown  in  Fig.  2  C,  in  which  the  arch  passing 
over  the  labial  surfaces  of  the  incisors  and  cuspids  is  bent  sharplv  at 
right  angles  so  that  it  passes  between  the  cuspid  and  first  bicuspi<l.  where 
it  is  again  bent  so  that  it  passes  distally  along  the  lingual  surface  of  the 
bicuspid  to  the  molar  clamp  band  to  which  it  is  soldered.  To  this  arch, 
at  the  point  where  it  is  bent  to  pass  between  the  cuspid  and  bicuspid,  a 
hook  is  soldered  for  the  attachment  of  the  elastic  bands.     This  appliance 
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is,  of  course,  a  little  more  difficult  to  construct  than  the  simple  wire  arch 
passing  around  the  outside  of  the  teeth,  but  where  the  requirements  of 
the  case  are  such  that  an  appliance  of  this  kind  is  needed,  it  is  the  least 
cumbersome  and  most  effective  that  I  know.  There  are  cases,  of  course, 
where  the  occlusal  contact  of  the  lower  teeth  is  such  that  it  might  be 
difficult  to  pass  this  arch  fromi  the  buccal  to  the  lingual  side,  which  would 
make  it  necessary  to  use  some  other  means  for  maintaining  the  widened 
condition  of  the  upper  arch. 

The  great  advantage  of  appliances  of  this  sort  with  patients  who 
happen  to  live  at  great  distances,  as  many  of  our  patients  do,  must  be 
apparent  at  a  glance,  for  its  flexibility  is  so  much  greater  than  the  spur 
and  plane  arrangement.  It  also  possesses  the  advantage  of  enabling^  us  to 
make  most  of  the  needed  changes  in  the  position  of  erupting  teeth  with- 
out going  back  to  the  regulating  appliances. 

There  is  another  feature  of  some  importaance  which  will  especially 
appeal  to  those  of  you  who  favor  removable  appliances,  namely,  that  after 
the  teeth  have  been  retained  long  enough  so  that  no  further  intermaxillary 
restraint  is  required,  the  arch  running  around  the  labial  and  buccal 
surface  of  the  upper  teeth  can  be  made  of  a  heavier  gauge  of  iridio- 
platinum  wire,  to  lessen  the  danger  of  its  becoming  bent  out  of  shape  by 
handling,  and  the  patient  may  be  instructed  to  simply  wear  this  arch  at 
night  for  the  slight  influence  it  will  have  over  the  anterior  teeth.  In 
dealing  with  patients  whose  upper  front  teeth  need  a  mild  degree  of 
retention  for  a  very  long  period  of  time,  this  feature  is  not  without  ad- 
vantage, for  we  all  know  how  anxious  our  patients,  especially  young 
women,  are  to  have  retaining  appliances  removed,  and  with  this  arrange- 
ment, which  after  a  certain  time  is  worn  only  at  night,  they  are  quite 
content.  The  lower  appliance  is,  of  course,  not  removable,  but  it  is  less 
conspicuous  anyway. 

In  adjusting  retaining  appliances  made  after  this 
Tntermaxillary  plan,  it  is  possible  for  us  to  do  the  work  in  several 

Torw  in  RtUntiOn.  short  appointments,  which  is  very  much  easier  for  the 
patient  than  where  one  long  appointment  and  a  large 
amount  of  work  was  required,  as  was  always  the  case  when  we  had  to 
adjust  the  spur  and  plane  appliances.  In  my  first  experience  with  this 
plan  of  retention,  which  I  began  to  use  in  a  small  way  about  three  years 
ago,  I  had  some  fear  that  the  elastic  force  might  not  work  out  satis- 
factorily as  a  means  of  retention,  though  I,  of  course,  knew  that  it  had 
in  a  way  been  used  more  or  less  in  the  days  when  cases  of  the  first  division 
of  Class  II  were  treated  by  extracting  the  first  bicuspids  and  retracting 
the  anterior  teeth  by  the  use  of  the  head-gear ;  but  I  have  now  used  it 
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on  a  sufficient  number  of  cases,  and  for  a  lonp  enough  period  of  time  so 
that  I  feel  certain  that  these  fears  were  groundless. 

In  closing  I  wish  to  make  it  clear  to  you  that  I  recognize  fully  that 
the  plan  I  have  suggested  is  simply  a  very  slight  modification  in  the 
detail  of  the  regular  treatment,  with  which  you  are  all  familiar,  and  for 
which  we  are  indebted  to  Drs.  Henry  A.  Baker  and  Edward  H.  Angle; 
and  that  the  retention  is  also  simply  another  modification  of  the  principle 
of  the  Angle  regulating  appliances  combined  with  the  lingual  arch  on 
the  lower  teeth.  This  must  make  it  quite  clear  to  you  that  credit  for 
originality  is  not  sought. 

Discussion  or  Paper  by  Dr.  Ulatsoi. 

Dr.  Watson  has  made  his  paper  so  clear  that  it 
Dr.  Courie.  is  hardly  worth  while  elaborating  it.     I  want  to  cor- 

roborate his  ideas,  and  say  that  my  experience  in 
following  that  plan  of  treatment  has  been  very  satisfactory,  and  I  am 
convinced  the  method  is  far  superior  to  the  methods  commonly  used — 
either  the  occlusal  planes  for  jumping  the  bite,  or  strong  elastics  for 
jumping  the  bite  quickly  and  retaining  with  occlusal  spurs.  I  want  to 
emphasize  the  point  he  makes  of  carrying  the  treatment  along  slowly  in 
order  to  get  the  benefit  of  assistance  in  overcoming  mouth-breathing, 
etc.  I  believe  that  in  using  this  plan  of  treatment  in  Class  II  cases,  the 
mandible  assumes  a  forward  position  much  more  naturally  and  with 
apparently  much  less  objection  on  the  part  of  the  muscles  than  where  we 
attempt  to  hurry  the  movement,  or  move  it  immediately  by  the  occlusal 
spur.  I  think  the  light  elastics  stimulate  the  muscles  unconsciously,  and 
you  do  not  have  the  muscular  resistance  to  the  changed  position  of  the 
mandible,  especially  at  night.  The  occlusal  spurs  may  be  all  right  during 
the  day  time,  but  at  night  the  patient  bites  on,  and  breaks  or  bends  the 
appliances,  often  loosening  the  teeth  in  the  process,  and  allowing  the 
recession  of  the  mandible  to  its  original  position,  as  already  pointed  out 
by  Dr.  Angle. 

I  believe  that  with  the  treatment  outlined  by  Dr.  Watson  we  get  or 
retain  a  much  greater  forward  movement  of  the  mandible  than  with  the 
methods  previously  followed. 

I  can  not  agree  with  the  essayist  on  one  point,  namely,  the  idea  that 
all  of  these  cases  must  be  treated  in  the  way  he  has  suggested— espe- 
cially those  cases  in  which  the  incisors  are  really  in  supra-occlusion. 
Simply  because  we  have  failed  to  keep  the  incisors  in  their  normal  posi- 
tion is  no  reason  why  we  should  adopt  this  method.  We  should  put  the 
incisors  in  normal  position  and  retain  them  there.    Do  not  stop  trying  to 
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arrange  some  device  for  keeping  them  right.  If  you  bring  the  molars  and 
bicuspids  down  to  their  plane  (the  incisor),  you  have  the  whole  dental 
apparatus  in  abnormal  relation  to  the  face.  The  result  might  be  as  ob- 
jectionable as  the  original  protrusion  of  the  incisors. 

The  appliances  are  admirable  for  the  conditions  shown.  Of  course, 
that  is  a  minor  consideration,  as  the  special  design  of  the  retainer  can 
be  modified  to  suit  any  given  case. 

I  saw  one  of  Dr.  Watson's  cases  in  Detroit  last 
Dr.  DanfortI).  year,  and  I  would  like  to  refer  to  the  case  of  mine  of 

a  young  man  seventeen  years  of  age,  who  suffered 
from  tuberculosis  of  the  hip  joint  when  a  small  boy.  The  physician  did 
not  wish  any  inflammation  created  at  all.  The  case  was  a  marked  form 
of  Class  II,  first  division.  Light  elastics  were  used  for  fifteen  months. 
Heavy  elastics  were  not  used  in  any  stage  of  the  operation.  Spurs  and 
planes  were  used  for  six  months.  They  failed  to  hold  the  teeth.  I  again 
resorted  to  the  light  elastics,  and  allowed  the  patient  to  wear  them  eight 
months  longer.  They  were  taken  off  eight  months  ago.  The  teeth  are 
in  beautiful  occlusion,  and  everything  in  good  condition.  The  physician 
had  this  patient  under  close  observation  all  the  time,  to  note  whether  any 
inflammation  might  arise.  None  whatever  occurred  during  the  whole 
period  of  treatment. 

It  seems  to  me  the  underlying  thought  of  most 
Dr.  H^myk.  vital   importance   is   the   one  of  gentle   stimulus   to 

bring  about  a  normal  development  of  the  parts  con- 
cerned. In  other  words,  the  idea  most  prominent  in  Dr.  Watson's  paper 
is  to  assist  nature  in  the  development  of  the  parts,  rather  than  to  move 
the  teeth  rapidly  by  mechanical  interference.  That,  in  reality,  I  believe 
is  the  function  of  the  orthodontist.  It  is  that  one  thought  that  has  made 
prominent  the  idea  of  early  treatment — treatment  at  a  time  when  you 
can,  by  gentle  stimulus,  bring  about  normal  development,  not  only  of 
the  dental  arches  but  of  the  underlying  structures,  securing  a  full,  normal 
development  of  the  nasal  passages,  and  aiding  the  patient,  particularly 
at  night,  in  keeping  the  mouth  closed.  To  me  it  seems  that  that  part 
of  the  paper  is  of  the  greatest  importance. 

Dr.  Watson's  and  my  own  paper  overlap  in  one 
Dr.  Kogers.  or  two  ideas.     No  doubt  the  discussion  of  his  paper 

can  be  taken  up  in  fuller  detail  when  the  discussion 
of  my  paper  takes  place. 

(Discussion  of  Dr.  Watson's  paper  postponed  to  be  taken  up  in  con- 
nection with  Dr.  Rogers'  paper.) 


E  eonslderation  of  TnTrd-occlusion. 


By  Dr.  Alfred  P.  Rogers,  Boston,  Mass. 


When  one  or  more  teeth  fail  to  reach  their  proper  position  in  rela- 
tion with  the  occkisal  plane,  they  are  said  to  be  in  infra-occlusion.  This 
condition  may  be  confined  to  the  anterior  portions  of  the  upper  arch,  as 
we  see  so  frequently  in  those  cases  which  are  sometimes  termed  "the  open 
bite,"  or  it  may  be  found  on  the  lateral  halves  of  the  dental  arches,  involv- 
ing the  bicuspids  and  molars  of  either  the  upper  or  lower  arches,  or  both. 
There  are  also  cases  on  record  showing  an  infra-occlusion  of  the  entire 
upper  and  lower  dentures. 

There  are  few  problems,  if  any,  of  greater  moment  or  greater 
seriousness  to  the  orthodontist,  than  the  treatment  and  retention  of  infra- 
occlusion,  alone  or  in  combination  with  other  mal-developments  of  the 
dental  arches.  It  may  be  associated  with  almost  any  condition,  but  is 
most  serious  when  found  in  combination  with  supra-occlusion.  Then 
it  presents  a  deformity  of  the  most  serious  character.  It  is  for  the  con- 
sideration of  those  cases  where  a  number  of  teeth  are  involved,  rather 
than  of  those  in  which  only  one  or  two  teeth  play  a  part,  that  I  ask  your 
attention. 

In  making  observations  regarding  the  etiology  of 

etiological  infra-occlusion,  I  have  been  unable  to  find  anything 

factors.  that  would  suggest  to  me  that  the  condition  may  be  of 

pre-natal   origin,    except    in   those    few   cases   where 

undue  lack  of  development  of  the  pre-maxillx  makes  it  impossible  for  the 
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Fig.  I. 


Fig.  2. 


Fig.  3. 


Fig.  4. 


Fig.  5. 


Fig.  6. 
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teeth  to  erupt  sufficiently  far  to  occupy  their  proper  position  on  the 
occlusal  plane.  In  many  cases  the  causes  seem  very  generally  identical 
with  those  which  we  are  convinced  produce  other  forms  of  mal-occlusion ; 
for  instance,  those  which  seem  traceable  to  the  inability  of  the  an- 
terior teeth  to  erupt,  due  to  the  lack  of  development  of  the  facial  hones. 
There  are  other  classes  which  seem  to  be  directly  due  to  habits  in 
connection  with  the  thumb,  lip  or  tongue  considered  as  the  exciting 
cause.  There  are  other  cases  in  which  every  known  causative  factor  of 
mal-occlusion  may  be  well  imagined  to  have  played  a  part.  i\ly  endeavor 
shall  be  to  present  to  you  as  large  a  variety  of  infra-occlusion  as  my  col- 
lection of  models  will  allow.  Fig.  i,  a  girl  of  thirteen,  is  a  simple  case, 
showing  what  the  tongue  may  accomplish  in  the  establishment  of  infra- 
occlusion.  There  was  no  distal  relationship  in  these  arches  before  the 
habit  began,  and  I  learn  from  the  history  of  the  case  that  the  habit  was 
not  in  operation  until  after  the  eruption  of  the  permanent  teeth.  The 
habit  is  a  simple  one,  but  difficult  to  control.  Merely  the  pressing  of  the 
tongue  against  the  lingual  and  cutting  surfaces  of  the  upper  incisors. 
This  action,  you  will  note,  if  you  try  it  for  yourselves,  has  a  tendency  to 
throw  the  lower  arch  distal  to  normal.  The  lower  arch  in  this  case  is  of 
normal  shape  and  size,  but  the  upper  is  slightly  narrow  in  the  molar  and 
bicuspid  regions. 

Another  form  of  infra-occlusion,  and  one  which  is  very  prevalent, 
is  that  which  is  stimulated,  encouraged  and  sometimes  caused  by  the 
habit  of  thumb-sucking.  Fig.  2  shows  a  case  of  this  kind  in  a  boy  about 
nine  years  of  age.  The  habit  was  persisted  in  for  many  years,  the  father 
assuring  me  that  it  was  present  from  infaticy,  and  continued  until  the 
boy  was  nine  years  of  age.  After  that  the  habit  of  thumb-sucking  was 
discontinued,  but  the  habit  of  tongue-sucking  was  substituted. 

Fig.  3.  This  case  represents  infra-occlusion  in  a  girl  of  fourteen. 
It  is  due  solely,  as  far  as  any  history  of  the  case  is  concerned,  to  a  lack 
of  development  of  the  maxilla.  No  one  in  connection  with  the  family 
remembers  that  the  girl  has  had  a  habit  of  thumb,  lip  or  tongue-sucking. 
It  seems  entirely  due  to  an  unfortunate  contact  of  the  various  teeth 
in  their  efiforts  to  erupt  where  the  bony  development  was  not  great 
enough  to  allow  them  to  assume  their  proper  positions. 

Fig.  4.  This  type  of  infra-occlusion  is  due  to  the  lack  of  develop- 
ment of  the  pre-maxillse.  It  was  surprising  to  me  to  find  how  thin  and 
insufficient  was  the  osseous  development  in  this  case.  The  laterals  were 
entirely  absent,  and  the  insufficiency  of  the  bony  tissue  was  so  great  that 
the  incisors  were  not  even  firmly  held  in  their  sockets.  This  case  seems 
to  reflect  a  strong  possibility  of  pre-natal  origin. 

Fig.  5.     This  extreme  type  of  mal-occlusion.  in  a  nineteen  year  oKl 
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boy,  has  had  several  factors  in  its  development.  I  have  been  able  to  trace 
habits  with  thumb  and  tongue,  and  a  childhood  environment,  that  would 
be  expected  to  produce  severe  mal-occlusion  without  the  help  of  these 
pernicious  habits.  The  thoughtless  dentist  had  his  share  also,  because  he 
extracted  the  first  and  second  molars  on  the  lower  right  side.  This  case  is 
extremely  difficult  of  treatment,  and  even  more  difficult  of  retention,  and 
I  hope  it  will  serve  to  warn  every  thoughtless  dentist  that  he  is  lacking  in 
his  duty  and  ignoring  his  privileges  if  he  allows  to  develop  among  his 
child  patients  any  such  condition  as  illustrated  here. 


Fig.  7. 


Fig.  8. 


Fig,  6  is  a  girl  fourteen  years  of  age;  the  condition  is  again  due  to 
an  unfortunate  combmation  of  all  the  causes  that  produce  mal-occlusion ; 
but  although  the  incisors  have  not  reached  their  full  position  upon  the 
occlusal  plane,  the  molars  have  advanced  beyond  their  positions  and  have 
assumed  the  state  of  supra-occlusion.  There  is  also  a  marked  hyper- 
trophy of  the  tissues  in  the  molar  region.  This,  too,  has  a  history  of 
neglect  and  procrastination,  and  a  record  of  constant  mouth-breathing. 

Fig.  7.  This  class  of  infra-occlusion  is  confined  to  the  molar  region, 
and  is  one  which  I  shall  speak  about  more  fully  when  I  come  to  the 
treatment  of  these  cases. 

Fig.  8.  This  is  the  result  of  a  habit  of  sucking  the  thumb,  and  later 
the  tongue,  complicated  by  extraction  of  the  lower  right  molar ;  there  is 
also  a  history  of  adenoids  and  enlarged  tonsils,  and,  of  course,  mouth- 
breathing. 

During  that  period  of  transition,  between  the  loss  of  the  deciduous 
and  the  complete  eruption  of  the  permanent  teeth,  there  is  a  gradual 
growth  of  the  face  in  length,  breadth  and  depth.  The  length  is  in- 
fluenced very  largely  by  the  increased  vertical  development  of  the  teeth 
and  their  processes.  It  is  during  this  period,  in  normal  cases,  that  a  new 
and  correct  occlusal  plane  is  developed ;  but  in  those  cases  where  ab- 
normal influences  are  introduced  there  is  a  destruction  of  occlusal  balance 
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frequently  resulting  in  mal-developmcnt  of  the  occlusal  plane.  If  the 
incisors  are  allowed  to  develop  unhampered,  they  reach  their  correct 
occlusal  altitude,  but  when  influenced  by  retarded  development  in  the 
pre-maxill?e,  from  whatever  cause,  they  are  prevented  from  reaching  their 
typical  positions.    The  same  is  true  in  the  molar  and  bicuspid  region. 

As  we  have  seen  that  infra-occlusion  consists  of 
Occlusal  Plane.  the  failure  of  one  tooth,  or  any  number  of  teeth,  to 

reach  their  proper  occlusal  plane,  it  is  very  clear  that 
we  must  endeavor  to  arrive  at  some  method  whereby  we  may  know 
where  the  occlusal  plane  shall  be  and  whether  or  not  we  are  dealing  with 
infra-occlusion  or  supra-occlusion,  or  a  combination  of  both.  I  believe 
it  to  be  quite  generally  admitted  that  there  arc  many  types  of  occlusion, 
as  there  are  many  types  of  faces — yet  each  type  must  have  certain  dis- 
tinctive characteristics  that  may  be  classed  as  normal,  just  as  in  the 
mouth  we  look  for  the  correct  mesio-distal  position  of  the  arches  and  the 
proper  relationship  between  the  inclined  planes ;  but  aside  from  these 
characteristics,  occlusion  must  vary,  and  we  find  various  types  whose 
distinctive  features  classify  them.  These  features  consist  of  the  shape 
and  length  of  the  inclined  planes,  the  inclinations  of  the  roots  and  the 
shape  of  the  occlusal  plane,  etc.  It  is,  therefore,  quite  essential  that  the 
orthodontist  should  classify,  that  he  may  be  able  to  recognize  types  and 
thus  aid  himself  in  dealing  w'ith  these  cases  of  infra-occlusion.  The 
occlusal  plane  may  be  either  a  pronounced  curve,  a  slight  curve,  or  even 
approximating  a  straight  line,  according  to  the  type.  I  was  much  pleased 
a  short  time  ago  to  be  shown  a  compilation  of  the  types  of  teeth  and  of 
occlusion  being  prepared  by  Dr.  A.  W.  Crosby.  The  idea  is  one  which 
will  exactly  suit  our  purpose  in  our  studies,  and  will  be  of  great  value  to 
us  in  our  treatment  of  those  cases  where  it  is  necessary  for  us  to  establish 
a  new  and  correct  occlusal  plane.  For  instance,  taking  that  section  upon 
occlusion,  w^e  are  told  that  in  the  bilious  temperament  we  have  a  long 
over-bite  and  a  dip  of  the  arch  in  the  compensating  curve,  with  strong 
interlocking  of  the  cusps,  indicating  that  the  inclines  on  these  teeth  are 
steep  and  that  the  cutting  edges  are  sharp.  Xow,  in  the  sanguineous 
type  the  over-bite  is  short  and  the  compensating  curve  is  rather  flat.  In 
the  nervous  temperament  we  again  have  the  long  over-bite  and  the 
marked  compensating  curve.  In  the  lymphatic  we  have  the  short  over- 
bite with  very  little  depth  to  the  compensating  curve.  From  this  we  can 
readily  see  that  the  occlusal  plane  indicates  to  us  the  type,  and  if  we 
understand  the  type  we  will  understand  how  best  to  establisli  the  occlusal 
relations.  The  one  point  about  all  this  that  is  of  most  practical  value  in 
the  treatment  of  infra-occlusion  is  the  length  of  over-bite. 
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In  making  our  study  of  the  treatment  of  infra- 
ttiitmtM,  occlusion,  let  us  begin  with  the  correction  of  that 

class  in  which  we  recognize  infra-occlusion  in  the 
molar  region,  which  is  very  often  found  in  Class  2,  Division  2,  and  some- 
times in  Class  i.  A  very  interesting  and  valuable  case  of  this  kind, 
showing  mfra-occlusion  in  both  upper  and  lower  lateral  halves,  has  been 
treated  by  Dr.  Frederick  G.  Kemple.  A  description  by  Dr.  H.  A.  Pullen 
may  be  found  on  page  62y,  Text  Book  by  Johnson.  Upon  first  observa- 
tion one  is  very  apt  to  feel  that  there  is  a  supra-occlusion  of  the  incisors, 
Figs.  7  and  9,  but  in  cases  of  those  young  in  years  it  does  not  seem  rea- 
sonable that  the  lower  or  upper  incisors  should   erupt  so  rapidly  and 


Fig.  9. 

take  their  positions  so  far  beyond  their  proper  occlusal  plane.  Again,  a 
fact  that  makes  me  believe  that  they  do  not  erupt  further  than  their 
natural  positions,  is  that  although  the  central  incisors  erupt  first,  they 
do  not  continue  their  course,  but  are  soon  caught  up  with  by  the  laterals 
and  occupy  with  them  a  common  plane.  It  has  been  quite  generally 
supposed  that  in  Division  2  of  Class  2  the  incisors  are  in  supra-occlusion, 
and  that  in  treatment  they  should  be  depressed  in  order  to  establish  the 
proper  occlusal  relations ;  but  it  has  occurred  to  me  that  this  plan  is  not 
the  correct  one,  for  it  seemed  that  these  incisors  which  were  apparently 
in  supra-occlusion  had  in  reality  only  reached  their  proper  positions  and 
by  reason  of  the  infra-occlusion  of  the  molars,  usually  the  lower,  these 
incisors  were  allowed  to  glide  past  each  other,  with  the  result  so  familiar 
to  us  all,  as  shown  in  Fig.  7.*  In  these  cases  the  simplest  and  most 
effective  treatment  is  to  re-establish  the  shape  and  size  of  the  arches,  then 
follow  this  by  the  application  of  a  retaining  device  similar  to  the  one 
shown  in  Fig.  10.  This,  of  course,  applies  more  perfectly  to  those 
cases  which  are  brought  to  us  early,  say  between  the  ages  of  six  and 
eleven.     The  biting  surface  of  this  plane  is  made  to  occupy  a  distance 


*I  wish  here  to  refer  the  reader  to  an  article  written  by  Dr.  R.  Ottolengui, 
published  in  the  "Items  of  Interest"  in  July,  1908,  especially  to  the  section  on  the 
occlusal  plane,  p.  504. 
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from  the  cutting-  edge  of  the  incisors  equal  to  the  length  of  the  over-bite 
of  the  special  type  to  which  the  case  belongs.  For  instance,  if  a  nervous 
type,  a  long  over-bite,  if  a  sanguineous  type,  a  short  over-bite,  etc.  The 
application  of  the  lower  retainer  is  made  in  such  a  way  that  there  is 
ample  opportunity  for  individual  tooth  movement,  so  that  the  erupting 
bicuspids  and  cuspids,  as  well  as  the  lower  molars,  may  easily  find  their 
way  into  their  proper  occlusal  relations.  Following  out  this  treatment. 
I  have  found  it  unnecessary  in  these  cases  to  use  the  inter-maxillary 
elastics  unless  one  wishes  to  bring  the  lower  molars  more  quicklv  into 


Fig.  10. 


Fig.  II. 


occlusion  with  the  upper.  Fig.  1 1  shows  the  lack  of  buccal  occlusion, 
with  the  retainers  in  place,  and  the  jaw  closed.  Delicate  elastics  may 
be  made  to  engage  hooks  placed  on  the  buccal  surfaces  of  the  molar  bands. 
The  ease  and  comfort  with  which  these  cases  have  been  treated  has  been 
a  source  of  the  utmost  satisfaction.  Should  the  bicuspids  erupt  in  torsal- 
occlusioU;,  they  can  be  brought  into  their  proper  position  by  the  use  of 
ligatures  and  the  lingual  arch. 

Coming  to  the  treatment  of  those  cases  where  we  have  infra-occlusion 
of  the  anterior  teeth,  particularly  in  the  upper  arch,  it  is  a  matter  of 
much  greater  seriousness,  and  although  it  is  a  fact  that  tooth  movement 
in  this  direction  is  sometimes  easy,  yet  there  are  many  dangers  that 
must  be  guarded  against,  such  as  too  rapid  movement ;  too  groat  an  inter- 
mittent pressure ;  the  danger  of  instability  of  the  molar  anchorage ;  the 
elevation  of  the  lower  cuspids  and  incisors,  where  such  is  not  indicated. 
all  these  usually  being  due  to  an  unequal  balance  of  force.  In  the 
application  of  appliances  for  the  correction  of  these  conditions,  it  has 
been  my  experience  that  the  lighter  the  expansion  arch  the  more  effec- 
tive is  the  work  ;  especially  is  this  true  in  older  cases  where  expansion  of 
the  arch  in  the  molar  region  is  not  indicated.  I  have  found  in  these  cases 
that  the  use  of  the  i8  gauge  expansion  arch  has  given  some  very  satis- 
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factory  results.  Figs.  12  and  13  have  been  produced  with  a  view  to 
showing  you  the  form  of  appliance  which  is  found  most  effective.  You 
will  notice  the  spurs  that  are  soldered  on  the  under  surface  of  the  lower 
arch,  and  also  on  the  upper  surface  of  the  upper  arch.  It  will  be  observed 
that  these  are  slightly  ball  shaped.  They  are  made  from  clasp  metal 
wire,  22  gauge,  and  after  being  soldered  to  the  arch  and  cut  a  little 
longer  than  the  proper  length,  the  ends  are  held  over  the  flame  until 
they  are  melted  into  a  ball  shape,  which  you  see  in  the  illustration.  This 
gives  an  easily  made  appliance,  and  no  filing  is  necessary  before  the 
polishing  is  done.     The  location  of  these  spurs,  particularly  those  of  the 


Fig.  12. 


Fig.  13. 


lower  arch,  is  made  according  to  the  requirements  of  the  case  under 
treatment.  If  we  have  a  case  of  Class  2  complicated  with  infra-occlusion, 
then  we  are  likely  to  place  our  spurs  on  the  lower  arch  somewhat  distal 
to  the  lower  cuspids.  If  it  happens  to  be  Class  3,  we  would  desire  them 
mesial  to  the  lower  cuspids. 

Perhaps  a  word  regarding  the  clamp  bands  may  be  advisable.  For 
the  sake  of  reinforcing  the  molars  to  which  they  are  attached,  I  find  it 
a  good  plan  to  solder  a  spur  on  the  mesial  aspect  of  the  band,  allowing 
it  to  engage  the  morsal  surface  of  the  second  bicuspid  or  pre-molar. 
With  the  18  gauge  arch  and  the  use  of  the  raw  silk  traction  cord  No.  i, 
there  is  little  strain  put  upon  the  molars  at  any  time.  These  ligatures 
have  the  happy  faculty  of  marked  shrinkage  upon  being  wet,  which  causes 
a  very  gradual,  very  steady  correction  of  these  cases.  Few  teeth  at  a 
time  should  be  ligated.  In  some  cases  it  is  advisable  to  bring  the  strain 
upon  two  teeth  only,  while  in  others  when  the  movement  appears  easy, 
some  four  or  six  teeth  may  be  ligated.  It  is  not  always  that  I  find  it  neces- 
sary to  put  into  use  the  vertical  or  "up  and  down"  elastics,  as  they  are 
termed  by  Dr.  H.  A.  Baker,  but  in  cases  where  they  are  used  it  is  advis- 
able to  use  great  care  that  we  have  stationary  anchorage  of  the  lower 
arch,  unless  it  is  desirable  to  change  the  position  of  these  teeth  also. 
There  is  one  important  feature  regarding  the  correction  of  infra-occlusion 
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which  must  be  clearly  stated,  and  that  is  that  in  all  cases  the  best  results 
are  obtained  if  harmony  in  the  size  and  shape  of  the  arches  is  first  es- 
tablished. 

It  may  be  safely  said  that  with  few  exceptions 
KcUntiON.  there   is   no  class   of   mal-occlusion   which   is   more 

difficult  of  retention  than  those  which  are  com- 
plicated by  infra-occlusion,  especially  when  treatment  is  delayed  until 
the  permanent  teeth  have  all  erupted.  It  is  quite  a  different  matter  to 
treat  and  retain  a  case  where  all  the  teeth  have  not  erupted,  because  by 
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the  addition  of  new  bony  material  deposited  about  the  newly  erupted 
teeth,  the  corrected  deformity  is  brought  into  more  natural  relationship 
and  reinforced,  so  that  a  long  period  of  retention  is  usually  unnecessary 
if  any  existing  habit  which  may  have  previously  influenced  the  con- 
dition has  been  broken.  There  have  been  many  means  employed  for 
the  retention  of  infra-occlusion,  in  that  class  of  cases  distinguished  by 
the  term  "Open-bite." 

A  retainer  that  I  have  found  very  efifective  in  one  class  of  my  cases 
is  constructed  on  the  idea  illustrated  in  Fig.  14.  which  is  a  picture  of  the 
central  incisors.  You  will  notice  that  at  the  junction  of  the  enamel  and 
cementum  there  is  a  slight  depression  both  lingually  and  labially.  'I  Iiore 
are  some  cases  in  which  these  points  may  be  taken  advantage  of.  and  a 
retainer  constructed  similar  to  the  one  shown  in  Figs.  15  and  16.  with 
molar  bands  and  lingual  wire,  and  labial  arch  from  cuspid  to  cuspid.  It 
has  been  my  experience  that  in  these  cases  when  the  cuspids  and  cen- 
trals are  firmly  held  in  position,  the  laterals  remain  also  without  any 
special  pressure  being  brought  to  bear  upon  them,      .^fter  the  retainer 
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has  been  placed  in  position,  the  points  A  and  B  are  burnished 
firmly  against  the  labial  surface  of  the  tooth  at  a  point  shown  in  the  last 
figure.  At  the  same  time  the  two  spurs  on  the  lingual  side  are  securely 
burnished  against  the  point  on  the  lingual  surfaces  of  the  teeth.  This,  I 
believe,  in  those  cases  where  the  central  incisors  will  permit,  is  one  of 
the  best  forms  of  retention.  The  lingual  arch  must  be  constructed  of  very 
stiff  clasp  metal  wire  of  i8  gauge,  with  a  spur  engaging  the  grinding 
surface  of  the  second  bicuspid,  as  is  the  case  during  treatment.  Another 
form  which  I  have  used  to  advantage  is  one  in  which  there  is  an  ab- 
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sence  of  the  labial  cuspid  to  cuspid  wire,  its  function  being  per- 
formed by  two  bands  upon  the  central  incisors  with  lugs  engaging  the 
laterals  and  taking  advantage  of  the  same  points  on  the  laterals  explained, 
regarding  the  centrals,  in  the  last  retainer.  The  lower  retainers  are  con- 
structed upon  the  same  general  plan,  but  I  think  it  usually  advisable  to 
band  all  six  of  the  anterior  teeth  and  allow  the  teeth  to  be  supported  by 
the  use  of  spurs  over  the  lingual  arch.  Especially  is  this  true  when  the 
up  and  down  elastics  are  to  be  used  at  night.  The  subject  of  retention  of 
these  cases  is  one  that  will  require  a  great  deal  of  study,  and  contribu- 
tions from  many  men  before  it  is  finally  solved,  because  there  are  so 
many  variations  and  the  form  of  retention  depends  so  largely  upon  the 
age  at  which  the  correction  of  the  mal-occlusion  has  been  undertaken 
and  that  frequently  present  factor  of  unbroken  habit.  It  does  not 
seem  necessary  for  me  to  make  any  particular  reference  to  the  retention 
of  Class  II,  Division  II,  for  little  or  no  retention  is  necessary  after  the 
eruption  of  the  permanent  teeth.  What  I  have  given  you  is  simply  what 
has  been  found  in  my  own  experience  to  be  trustworthy  and  yet  I  feel 
like  saying  that  anyone  of  these  methods  may  fail  if  its  application  is  not 
exactly  what  is  indicated. 
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Close    upon    the    consideration    of    retention   of 
Correction  OT  infra-occlusion,  I  would  bring  to  your  notice  one  of 

l^abitf.  the  most  serious  offices  that  the  orthodontist  has  in 

the  correction  of  those  cases  which  we  are  convinced 
are  influenced  or  caused  by  habit.  It  is  the  duty  of  permanently  breaking 
these  habits  in  young  children,  for  failure  here  renders  all  skill  in  treat- 
ment and  retention  of  no  avail.  It  is  true  that  in  the  very  young  methods 
of  procedure,  such  as  the  use  of  the  aluminum  mit,  are  quite  effective  in 
one  form  of  habit,  but  very  often  older  children  are  brought  to  us  who 
are  seriously  addicted  to  these  habits,  and  as  every  intelligent  orthodontist 
knows,  so  long  as  the  habit  remains  unbroken  and  completely  so.  it 
is  useless  to  waste  time  and  energy  in  an  endeavor  at  correction.  It  has 
been  my  privilege  to  have  one  or  two  interesting  cases  of  this  kind,  and 
'the  method  used  may  be  of  value  to  someone  else.  Of  course,  it  is 
possible  in  these  older  children  to  tie  the  hands  and  to  use  mits.  etc.,  but 
I  think  it  quite  true  that  these  methods  are  but  indifferently  successful, 
besides  being  a  humiliation  to  the  child,  and  constant  hardship  to  the 
mother  or  nurse,  so  that  their  application  is  frequently  forgotten,  which 
adds  to  its  inefficacy ;  again,  from  a  psychological  standpoint,  the  break- 
ing of  habit  by  force  or  by  punishment  has  not  the  advantage  to  the 
child  that  we  desire.  Therefore,  in  children  of  older  years  it  is  my 
custom  to  endeavor  to  teach  them  how  they  can  by  mental  control  over- 
come and  forever  abandon  that  which  is  destroying  the  contour  of  their 
faces  and  making  impossible  the  normal  occlusion  of  their  teeth.  Being 
essentially  the  children's  doctor,  it  is  taken  for  granted  that  each  employs 
a  successful  method  in  dealing  with  children  ;  as  a  class  there  is  no  one 
who  deals  more  gently  or  more  kindly  with  their  patients  than  the 
American  orthodontist.  It  is  as  essential  to  his  success  to  gain  the  love 
snd  trust  of  these  little  ones,  as  it  is  to  have  the  ability  to  make  and 
adjust  beautiful  and  accurate  appliances.  Therefore,  if  he  has  gained 
their  sincere  trust,  he  has  placed  himself  in  a  position  to  begin  hi*;  work 
in  the  breaking  of  habit,  but  possibly  one  illustration  of  a  recently  suc- 
cessful case  may  explain  this  method  better  than  can  be  done  in  anv 
other  way. 

A  mother  brought  to  me  her  little  girl,  eight  years  of  age.  who  was 
suffering  from  infra-occlusion.  She  had  had  the  persistent  habit  of 
thumb-sucking  from  early  childhood.  Nothing  that  the  mother  could  do 
seemed  of  the  least  avail.  An  appointment  was  made  for  the  child  when 
I  knew  there  would  be  plenty  of  time  to  talk  with  her.  The  mother  told 
her  that  one  of  the  first  things  that  would  be  required  of  her  would  be  to 
stop  sucking  her  thumb.  In  answer  to  this,  she  very  curtly  sent  word  to 
me  that  she  would  not  stop  for  me  nor  anyone  else,  and  that  she  sucked 
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her  thumb  because  she  wanted  to.  It  was  now  quite  clear  that  my  first 
duty  was  to  gain  the  child's  confidence,  and  when  I  had  got  near  enough 
and  found  that  she  had  grown  somewhat  interested  and  trustful,  the 
various  evils  of  the  habit  were  pointed  out  to  her,  and  it  was  explained 
to  her  how  she  could  never  look  normal  or  like  other  girls  if  she  per- 
sisted in  it.  I  explained  to  her  that  it  would  be  useless  to  try  to  correct 
her  teeth  unless  she  too  would  do  her  part.  Finally,  by  degrees,  she 
began  to  realize  the  seriousness  of  it  all,  and  admitted  at  last  that  she  did 
really  want  to  stop.  Here,  of  course,  is  the  point.  We  must  create  a 
desire  on  the  part  of  these  children  and  stimulate  that  desire  until  it 
grows  into  a  determination  to  overcome  that  which  is  harming  them.  It 
Avas  then  pointed  out  to  her  that  she  must  work  from  within,  teaching 
her  about  her  will  and  what  the  will  would  accomplish,  showing  her  how 
in  many  ways  she  willed  to  do  things  and  usually  did  them,  pointing  out 
how  she  could  direct  her  will  to  break  any  habit  she  wished.  Before  she 
left,  there  came  the  earnest  promi'=;e  that  she  would  try  very  strongly  and 
determinedly,  and  she  did.  A  week  later  she  came  again  and  very  con- 
fidently whispered  in  my  ear  that  she  had  had  her  thumb  in  her  mouth 
but  once  and  that  she  was  never  going  to  do  it  again.  Later,  I  learned 
that  that  once  was  after  she  had  been  very  much  exhausted  from  a  day 
of  over-play.  Such  a  method,  I  believe,  is  the  most  successful  and  the 
most  useful,  because  who  can  estimate  its  true  value  upon  the  young 
mind  just  learning  how  to  care  for  itself? 

Discussion  of  Papm  of  Dr$.  Ulatson  ana  Rodm. 

The  very  interesting  chapter  of  infra-occlusion 
Dr.  Pullen.  which  Dr.  Rogers  has  read  to  us  to-day  contains,  to 

use  the  popular  phrase  at  this  meeting,  "much  food 
for  thought  and  reflection."  It  contains  much  food  for  thought,  because 
it  deals  with  the  etiology,  diagnosis  and  treatment  of  a  form  of  mal- 
occlusion which  is  so  uncommon  and  diverse  in  its  characteristics  that  no 
one  man's  experience  can  include  them  all,  and  which  present  in  every 
class  of  mal-occlusion  with  such  extremes  of  attendant  difiiculties  in 
treatment  as  to  baffle  the  most  expert.  Therefore  it  is  that  after  a  due 
consideration  of  all  the  known  varieties,  as  presented  to  us  in  the  essay, 
we  still  have  food  for  reflection,  which  food  it  is  to  be  hoped,  will,  if  scien- 
tifically digested,  be  so  assimilated  as  to  most  particularly  benefit  each 
one  of  us. 

Infra-occlusion  is  best  described  by  the  designation  of  the  region  in 
which  it  is  observed,  as  infra-occlusion  of  incisors,  incisors  and  cuspids, 
cuspids  and  bicuspids,  bicuspids  and  molars,  etc.     It  has  occurred  to  me 
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that  we  have  not  been  careful  enough  in  our  observations  to  note  some 
of  the  characteristics  which  enter  into  these  conchtions.  For  example,  in 
infra-occlusion  of  the  incisors,  cuspids  and  bicuspids,  and  oftentimes 
when  it  extends  into  the  molar  region,  we  have  a  conditi<jn  in  which 
both  upper  and  lower  dental  arches  take  a  part  in  thc-ir  variation  from 
the  normal  occlusal  plane ;  this  latter  being,  so  to  speak,  iti  a  line  drawn 
in  space  between  the  incisal  edges  of  the  upper  and  lower  incisors.  Espe- 
cially in  this  condition  may  be  noted  the  greater  length  of  the  lower  third 
of  the  face,  and  the  partial  or  complete  obliteration  of  the  angle  formed 
by  the  ramus  and  body  of  the  mandible  in  many  cases.  This  class  of 
infra-occlusion  is  usually  the  extreme  mouth-breather,  exhibiting  to  the 
greatest  degree  the  effects  of  the  habit,  and  the  abnormal  tension  of 
the  muscles. 

Treatment  of  this  condition  is  theoretically  correct,  in  which  the 
occlusal  plane  lies,  we  will  say,  half  way  between  the  upper  and  lower 
incisors,  which  would  imply  that  the  teeth  of  both  upper  and  lower  arches 
be  moved  equally  toward  the  imaginary  line  of  the  occlusal  plane,  in- 
volving such  application  of  dynamics  and  such  control  of  resistance — 
to  say  nothing  of  retention — as  has  not  been  described  by  anyone  at- 
tempting this  treatment. 

After  the  age  of  six  or  seven  years  it  is  my  belief  that  any  change 
in  the  obtuseness  of  the  angle  of  the  mandible  is  well  nigh  impossible  to 
accomplish  through  present  known  methods  of  operating.  However.  I  do 
believe  that  if  this  condition  is  treated  before  the  age  of  six  or  seven 
years  that  it  may  possibly  be  completely  overcome,  especially  with  the 
use  of  the  head-gear  and  chin-cap  assiduously  worn. 

Again,  I  would  call  vour  attention  to  the  over-development,  or  supra- 
occlusion.  of  the  molars,  involving  infra-occlusion  of  the  incisors,  cuspids 
and  bicuspids.  Here  we  have  another  combination  of  evils  which  has 
been  mentioned  by  the  essayist,  in  the  treatment  of  which  conditions  our 
utmost  skill  is  demanded. 

The  essayist  has  also  pointed  out  to  us  that  in  the  etiological  factors 
involved,  the  habits  of  thumb,  lip  and  tongue-sucking  are  oftentimes 
concurrent  evils,  adding  still  greater  difficulties  to  the  treatment,  and 
for  which  the  suggestions  he  has  made  for  control  of  the  patient  arc 
very  pertinent. 

A  new  thought  has  been  suggested  to  me  in  this  jiaper.  and  that  is 
the  possibility  of  determination  of  the  occlusal  plane  by  a  diagnosis,  as  it 
w^ere,  from  the  length  of  cusps,  the  over-bite,  and  the  indicated  com- 
pensating curve.  In  order  to  do  this  we  must  go  back  to  the  studies  of 
Eonwill.  on  the  laws  of  articulation,  which  are  a<  e^-ni;.-.!  i,,  \hc  -^c'wncc 
of  orthodontia  as  the  laws  of  occlusion. 
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I  think  Dr.  Rogers  was  very  right  in  saying  that 
Dr.  OttOlenflUi.  these  two  papers  lap.  For  example,  I  think  that  all 
Dr.  Watson  said  this  morning  about  making  haste 
slowly  is  as  applicable  in  infra-occlusion  as  in  the  cases  to  which  Dr. 
Watson  alluded.  I  am  at  the  present  time,  as  in  the  past,  still  of  the 
opinion  that  the  so-called  supra-occlusion  of  the  incisors  in  Class  II  is 
more  apparent  than  real.  I  believe  the  super-imposed  (Fig  ii)  casts  of 
Dr.  Rogers,  where  he  moved  the  lower  cast  forward  to  fit  the  inclined 
plane  back  of  the  central  incisors,  is  a  truer  picture  of  the  real  facts  than 
you  get  when  you  accept  the  idea  of  the  supra-occlusion  of  the  incisors. 
I  have  no  doubt  Dr.  Rogers  gets  the  results  he  describes  with  very 
young  patients.  Dr.  Barnes's  remarks  this  morning  about  getting  rid 
of  these  difficulties  while  the  patient  is  young  are  pertinent ;  but  we  are 
still  obliged  to  conduct  some  cases  where  the  patient  is  eleven  or  twelve 
years  of  age,  or  older. 

I  wish  to  report  to  you  a  method  of  treatment  in  connection  with  Dr. 
Watson's  suggestions,  which  I  have  used  with  satisfaction  in  the  last 
year  and  a  half.  Dr.  Watson  spoke  of  the  very  unsatisfactory  results 
obtained  after  elevating  the  lower  molar  through  traction  of  intermaxil- 
lary force,  of  finding  it  settle  back  later  on.  If  you  start  with  the  pre- 
conceived idea  that  you  wish  the  molars  and  bicuspids  elevated  you  might 
do,  during  treatment,  what  I  have  done  only  during  retention,  and  so  get 
a  better  result.  This  is  the  line  of  procedure :  Band  both  bicuspids  in  the 
lower  arch,  as  soon  as  they  have  been  brought  into  arch  alignment ;  have 
a  lug  or  resting  place  on  the  buccal  surface  of  each  of  the  Magill  bands. 
Solder  to  the  buccal  surface  of  the  molar  band  a  wire,  extending  it 
forward  as  far  as  a  little  in  front  of  the  first  bicuspid,  and  resting  it  under 
the  lugs.  You  may  thus  accomplish  two  things :  elevate  the  molars  less 
rapidly,  and  at  the  same  time  elevate  the  two  bicuspids  with  this  force. 
The  hook  for  the  elastic,  however,  must  be  at  the  mesio-buccal  angle  of 
the  molar.  You  go  slowly,  but  get  a  more  stable  anchorage,  and  do 
something  toward  the  elevation  of  both  the  bicuspids  and  the  molar,  and 
thus  help  to  cure  the  infra-occlusion  on  that  side.  In  two  presumably 
completed  cases  last  spring  I  found  what  is  sometimes  called  an  "open- 
bite"  in  the  molar  and  bicuspid  region,  and  I  was  disgusted  to  think  I 
had  not  done  any  better.  They  were  retained  with  devices  made  as  above 
described  and  use  of  the  intermaxillary  elastics  continued,  and  both 
patients  came  back  with  the  teeth  in  full  vertical  occlusion.  You  are 
safer  in  this  type  of  mal-occlusion  to  utilize  the  intermaxillary 
elastics  during  retention.  Their  efifect  is  self -limiting,  and  you  are  not 
apt  to  overdo  the  work.  In  my  most  successful  case  of  infra-occlusion 
of  incisors  and  cuspids  the  treatment  covered  a  period  of  three  winters, 
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with  summer  resting  periods  between;  the  up  and  down  elastics  were 
used  continuously.  At  present  the  child  simply  wears  them  at  night,  and 
I  know  that  no  harm  has  resulted. 

I  believe  m  these  cases,  more  than  in  any  others,  we  must  wholly 
depend  upon  a  more  or  less  continuous  force,  and  with  as  fixed  appliances 
as  possible. 

If  we  are  to  make  scientific  progress  at  all  the  time  has  arrived 
when  we  must  study  for  ourselves  this  problem  of  infra-occlusion.  It 
causes  me  much  perplexity.  It  is  comprehensible  to  my  limited  brain 
cells  that  in  the  building  of  the  human  structure,  as  in  any  other,  there 
may  be  a  normal  nourishment  of  the  parts  of  the  body,  with  the  possible 
exception  of  one  part.  In  other  words,  I  understand  how  one  part  might 
not  receive  sufficient  nourishment,  because  of  a  lack  of  material  or  of 
vital  energy  to  utilize  the  material.  I  can  understand  a  lack  of  develop- 
ment locally,  but  it  is  difficult  to  comprehend,  in  the  absence  of  true 
disease,  the  overgrowth  of  a  single  part.  It  is,  therefore,  easier  to 
believe  that  Class  II  is  an  infra-occlusion  of  the  molars  and  bicuspids,  anrl 
that  the  open-bite  cases  are  caused  by  a  lack  of  development  of  the  prc- 
maxillaries  than  it  is  to  believe  that  the  incisal  region  of  the  lower  jaw 
in  one  case,  or  the  buccal  processes  in  the  other  are  overgrown,  over- 
developed, etc.  We  need  to  know  much  more  than  we  do  of  bone 
development. 

Dr.  Rogers  has  not  only  gratified,  but  instructed 

Dr.  BOflUC.  us,   but   I   have   found   some   difficulty   in   trying  t^ 

understand  one  or  two  of  his  terms.  One  is  "infra- 
occlusion."  There  seems  to  me  to  be  a  contradiction  of  terms  there.  He 
said  at  one  point  "characterized  by  open-bite." 

The  next  question  I  would  ask  is,  did  he  carefully  calculate,  in  the 
models  shown  on  the  screen,  the  width  at  which  he  wished  to  spread 
laterally  the  molars?  There  is  a  definite  calculation  open  to  us,  and 
when  the  molars  occupy  those  lateral  positions  relative  to  each  other 
which  they  ought,  in  many  cases  which  I  have  seen,  this  open-bite  becomes 
very  nearly  a  close  bite. 

I  do  not  think  I  can  answer  that  question  for  you 

Dr.  Koaers.  any  better  than  you  can  answer  it  yourself.     Infra- 

occlusion  means  that  the  teeth  have  failed  to  reach 
their  proper  plane.  That  plane  is  imaginary  until  we  have  cstabli.'^hcd 
the  proper  type:  then,  of  course,  we  have  the  proper  plane  established. 

No  doubt  we  could  improve  our  nomenclature  very  much,  and  as 
our  work  is  still  in  its  infancy  we  may  hope  Dr.  P.ogue  will  give  us  a 
better  term  very  soon. 
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As  to  the  width  of  molars,  I  was  influenced  by  Dr.  Hawley's  scheme 
of  charts.  I  took  those  to  be  as  nearly  accurate  for  the  type  of  case  as 
necessary. 

I  wish  to  make  my  earnest  thanks  to  Dr.  Rogers 

Df.  BOgue.  for  that  explanation.     I  am  not  trying  to  cavil,  but 

am  in  earnest.  We  should  all  understand  as  valuable 
a  point  as  that,  and  all  it  means. 

Another  question,  which  has  a  bearing  on  his  paper,  as  well  as  Dr. 
Watson's :  Does  Dr.  Rogers  regard  the  retention  of  the  lower  teeth  as 
something  rather  more  important  than  the  retention  of  the  upper?  As 
nature  erupts  the  lower  teeth  first,  and  the  upper  teeth  are  guided  into 
their  normal  positions  (if  the  teeth  are  normal)  by  means  of  the  cusps 
and  inclined  planes  thereupon,  does  Dr.  Rogers  take  pains  that  the 
lower  planes  shall  be  retained  especially,  in  preference,  if  necessary,  to 
the  upper  ? 

If  the  lower  arch  has  been  broadened,  it  must  be 

Df.  KO0(r$.  held.    If  no  infra-occlusion  exists  in  the  lower  arch, 

I  should  not  regard  it  necessary  to  retain  it,  i.  e.,  if 
the  infra-occlusion  is  found  solely  in  the  upper  arch. 

I  want  to  say  to  you  that  I  am  carried  away 

Dr.  111.  1).  0rycr.        with  the  active  work  of  this  society.     I  expected  to 

discuss  a  paper  yesterday  and  then  enjoy  the  sights 

about  the  city  with  my  wife.    But  I  have  asked  her  to  go  alone  and  allow 

me  to  come  here  and  listen.     You  are  all  so  energetic  that  it  does  my 

heart  good. 

Dr.  Ottolengui  strikes  a  key-note — not  the,  but  a  key-note — when  he 
speaks  of  the  bone  nourishment  and  development.  The  first  principle  of 
good  surgery  of  the  mouth  is  that  you  must  know  your  anatomy — you 
must  know  the  physiology  of  those  parts.  You  must  also  know  the 
pathology.  You  younger  men  should  use  some  of  the  energy  that  you 
do  use  in  the  correction  of  irregularities,  in  those  two  branches,  physi- 
ology and  pathology.  At  some  future  time  I  hope  I  will  be  able  to  speak 
further  on  the  physiology  and  pathology  of  these  conditions  which  have 
been  illustrated  on  the  screen. 

Speaking  of  Fig.  2  shown  by  Dr.  Rogers :  he  spoke  of  the  child  as 
a  thumb-sucker.  According  to  the  intimation  Dr.  Ottolengui  has  given 
us,  we  should  look  further  than  the  thumb  and  the  position  of  the  teeth — 
we  should  look  at  the  character  of  the  teeth.  They  are  not  typical  incisors. 
They  are  round  and  more  oval-shaped,  and  the  points  appear  to  have 
been  lost,  as  though  the  child  had  some  eruptive  disease  during  the  de- 
velopment of  the  enamel  of  the  teeth.  There  was  a  lack  of  proper 
nourishment  at  that  time  perhaps.    I  presume  that  while  that  was  going 
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on  there  was  a  lack  of  nourishment  of  the  alveolar  process  and  perhaps 
of  the  true  maxilla,  and  if  so,  the  eruptive  force  of  the  teeth,  whatever 
that  may  be — did  not  have  the  power  to  push  those  teeth  down  into 
their  normal  positions. 

I  think  it  is  well,  as  Dr.  Ottolengui  suggests,  for  us  to  study  ihost- 
points  a  little  more  closely  than  we  do. 

Two  points  occur  to  me  that  may  be  of  value  in 

Dr.  Bawley.  regard  to  thumb-sucking.     There  is  one  case  I  had 

in  my  own  practice  this  year  that  was  typical.  The 
patient  was  a  girl  ten  years  of  age.  So  far  as  family  interference  was 
concerned,  every  possible  effort  was  made  to  break  up  the  habit,  namely, 
mittens,  plasters,  etc..  were  used,  but  the  child  would  remove  these 
things  during  sleep.  Upon  commencing  treatment  (a  Class  II  case)  I 
placed  on  the  upper  right  central  incisor  a  plane  band  and  upon  the 
lingual  surface  of  that  band  soldered  a  wire  spur,  extending  one- 
sixteenth  of  an  inch  below  the  cutting  edge  of  the  teeth.  On  the  lower 
right  central  incisor  a  similar  band  and  short  piece  of  wire  was  placed. 
I  had  a  doubt  as  to  whether  the  spurs  would  not  cut  the  tongue,  or  inter- 
fere with  eating.  To  my  surprise  and  gratification  the  mother  said  the 
child  ceased  to  suck  her  thumb,  and  the  appliances  did  not  interfere  with 
the  eating. 

Another  is  a  case  of  Class  II,  with  open-bite,  which  I  treated.  The 
child  was  eleven  years  of  age.  The  cuspids  were  not  erupted,  and  the 
upper  centrals  and  laterals  were  in  infra-occlusion.  Treatment  lasted 
thirteen  months,  with  light  elastics.  The  width  of  the  upper  arch  was 
very  nearly  normal,  and  little  expansion  was  necessary.  The  upper  sec- 
tion of  the  maxilla  seemed  to  move  down  bodily  into  its  place — slowly, 
but  without  extruding  the  teeth.  The  first  retention  I  used  was  that  of 
a  stiff'  arch,  fitting  tightly  in  buccal  tubes  on  molars,  and  sprung  upward 
to  engage  spurs  on  the  incisor  bands.  I  used  a  seventeen  gauge  platinized 
gold  arch.  In  six  weeks  the  teeth  commenced  to  move  back.  I  re- 
moved the  arch,  changed  the  spurs  on  the  lower  molars,  etc.,  banded  the 
centrals  and  laterals,  with  a  hook  over  each  lateral,  slanting  slightly  back- 
ward. The  lower  teeth  were  banded  and  fastened  together.  I  used  a 
very  light  elastic,  somewhat  on  the  plan  Dr.  Watson  has  suggested. 
While  very  light,  it  has  retained  the  case  completely  and  with  great 
comfort. 

I  had  the  pleasure  last  spring  of  seeing  some  of  Dr.  Watson's  cases 
in  his  office,  and  I  can  assure  you  that  the  treatment  was  ideal  and  the 
retention  successful.  The  influence  of  this  loose  arch  on  the  anterior 
teeth  is  something  which  has  been  impressed  on  my  mind  in  the  use  of 
the  removable  retainer.     I  have  been  surprised  at  the  accuracy  and  the 
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ease  with  which  a  labial  bow,  resting  against  the  teeth,  with  a  lingual 
plate,  will  hold  teeth  that  were  rotated.  It  seems  that  just  the  constant 
touch  of  the  arch  or  bow  will  keep  them  in  position  even  better  than 
bands.  There  is  something  in  the  constant  contact  of  the  arch,  bent  just 
to  the  arch  of  the  teeth,  that  is  of  much  advantage. 

I  would  like  to  know  what  is  the  proportion  of 

Dr.  H(inpl(«  cases   of   the   type   being   considered,    wherein    Dr. 

Rogers  has  found  that  the  close  attachment  of  the 

frenum  has  been  a  factor  in  preventing  the  eruption  of  the  upper  incisors 

or  the  development  of  the  pre-maxilla? 

I  never  made  any  special   note  of  that  point. 
u  .  i\  i     .  You  do  not  mean  the  abnormal  frenum,  do  you? 

It   would   be   a    short   frenum,   and   an   active. 
Dr.  HcmpU.  nervous  upper  lip. 

It  is  a  new  idea  to  me.     I  have  not  noticed  it 
Dr.  KO0(r$.  closely  enough  to  tell  you  anything  about  the  propor- 

tion of  cases  wherein  it  may  occur. 

In  regard  to  the  bite-plane  which  Dr.  Rogers 
Dr.  Voting.  showed  on  the  screen,  attached  to  bands  on  the  cen- 

tral incisors.  As  I  understood  the  slides,  his  was  a 
solid  bite-plane.  If  these  are  worn  for  any  length  of  time  the  tissues 
directly  under  them  and  around  the  central  incisors  become  much  hyper- 
trophied  and  inflamed.  I  have  overcome  this  by  using  a  skeleton  bite- 
plane,  made  from  say  a  nineteen  gauge  iridio-platinum  wire.  By  using 
this  gauge  of  wire,  and  bending  it  properly,  you  can  overcome  the  diffi- 
culty I  have  mentioned. 

I  think  there  is  nothing  further  I  care  to  say 
Dr.  matson.  on    the    paper,    with    the    exception    of    answering 

the  question  of  Dr.  Lourie.  In  his  opinion,  because 
we  have  failed  in  times  past  to  retain  incisors  depressed  in  their  sockets, 
we  should  not  stop  our  efforts.  The  sentiment  is  fine,  but  I  can  not 
think  of  anything  which  will  accomplish  this.  I  am  forced  to  the  con- 
clusions which  I  have  arrived  at.  I  thank  you  for  the  very  courteous 
consideration  given  my  paper. 

I  feel  much  as  Dr.  Watson,  and  have  nothing 
Dr.  Kogeri.  further  to  say.     I  think  the  subject  has  been  very 

thoroughly  discussed.  I  also  believe  there  is  a  large 
field  for  us  to  investigate.  We  are  only  making  a  beginning  now.  Pos- 
sibly somebody  may  next  year  give  a  paper  far  in  advance  of  anything  we 
have  reached  to-day. 


Bdse  metal  versus  noble  metal  Appliances  in  Orthodontia. 


By  Clarence  Jones  Grieves,  D.D.S.,  Baltimore,  Md. 


In  these  latter  days  of  many  written  words  and  few  thouglit>  those 
who  rush  into  print  should  promptly  apologize  at  the  very  beginning 
or  show  "reason  for  the  faith  that  is  in  them."  The  object  of  the  investi- 
gations reported  herewith  is  to  obtain,  if  possible,  ideal  materials  which 
exposed  in  the  human  mouth  will  accomplish  quickly,  definitely  and 
finally  the  movement  and  retention  of  teeth  and  at  the  same  time  do 
no  damage  to  denture,  associated  parts  and  the  general  good  health,  and 
still  be  not  offensive  in  appearance. 

All  agree  that  these  ideals  are  next  to  impossible  and  with  reason 
such  are  the  various  and  ofttimes  directly  opposing  physical  force  re- 
quired in  one  small  appliance  exposed  in  a  persistently  trying  electro- 
chemical environment;  all  also  agree  that  the  materials  now  generally 
in  use  are  glaringly  defective ;  therefore  the  writer  will  feel  amply  justi- 
fied if  he  "but  scratch  the  matter." 

In  approaching  this  subject  we  find  our  itUerest  centered  at  once  in 
the  damage  existing  in  the  form  of  corrosion  or  disintegration  of  b<'>th 
teeth  and  appliances  which  in  this  instance  could  be  produced  only  by 
acids  acting  at  minute  distances,  such  are  the  dilutions  of  the  human 
mouth,  and  resulting  from  an  acid  producing  environment. 

A  careful  review  of  the  latest  and  best  thought  on  enamel  decalcifi- 
cation in  earlv  life  shows,  that  in  mouths  predisposed  to  caries  there  are 
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but  two  environs  necessary,  i.  e.,  contact  making  "a  retention  center" 
of  the  carbohydrate  media  for  ever  present  bacteria  and  protection  of 
such  contact  that  the  gelatinous  plaque,  their  habitat,  may  be  undis- 
turbed to  the  production  of  inorganic  acids. 

It  is  accepted  that  this  is  the  usual  method  of  acid  production  in 
the  normal  child  mouth ;  fortunately  we  have  little  or  nothing  to  do  with 
the  vitiated  saliva  of  later  life  charged  with  the  acid  sodium  phosphate, 
or  oxalate  series,  or  lactic  acid  caused  by  the  neuroses  or  faulty  metab- 
olism ;  but  granted  such  diathesis  the  mechanical  contact  center  between 
tooth  and  appliance  would  be  just  as  retentive  of  even  a  higher  acid 
media,  and  hence  more  electrochemically  active  to  the  destruction  of  both 
teeth  and  appliance. 

So  the  conditions  are  virtually  similar  and  the  orthodontist,  in  in- 
serting appliances,  frequently  produces  these  damaging  environs.  Con- 
ditions differ  so  markedly  with  different  appliances,  the  time  of,  and 
method  of  retention  on  the  denture,  that  the  writer  perforce  (and  with 
no  desire  to  raise  again  the  discussion  of  methods)  classifies  all  ortho- 
dontia appliances  according  to  method  and  time  of  retention.  Recogniz- 
ing any  classification  as  broad  and  necessarily  defective,  we  have  as 
follows : 

Appliances    removable    only    by    the    operator, 
Class  T.  which  may  be  divided  into 

Division  A. — Arch  bars,  retainers,  etc.,  with 
anchorage  bands  attached  mechanically  by  bolts,  etc. 

Division  B. — Arch  bars,  retainers,  etc.,  with  anchorage  bands  at- 
tached by  some  cementing  medium. 

Materials. — All  alloys — German  silver,  plain  or  gold  plated,  platinum 
and  iridium ;  20  k.  to  18  k.  platinous  gold,  18  k.  to  14  k.  spring  gold,  plain 
or  gold  plated.    Coin  gold  and  platinous  coin  gold. 

Solders. — Gold,  silver  and  soft  solder. 

Ligatures. — Silk,  flax,  rubber,  sea  grass  and  brass  wire  occasionally 
gold  plated. 

Appliances  removable  by  the  patient,  which  maj 
€l8$S  n.  be  divided  into 

Division  C. — Wire  cribs,  spring  plates,  etc.,  in 
contact  with  tooth  structure  at  few  points,  comparatively  open,  remov- 
able by  the  patient  for  cleansing  and  usually  exposed  to  the  "pump"  of 
mastication. 

Materials. — Same  as  Class  I,  often  fixed  to  vulcanite,  German  silver 
or  silver  plates,  plain  or  gold  plated ;  steel  wire  springs,  large  masses  of 
soft  solder. 
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Division  Z?.— Retaining:  combinations  of  united  bars  and  bands  in 
close  contact  with  the  teeth  so  comfortable  as  to  be  rarely  removed. 

Materials. — Same  as  Class  I,  Divisions  A  and  B. 

With  the  general  idea  of  ascertaiiiiiit;  the  behavior  of  the  difTcrent 
materials  now  in  use  and  so  differently  applied  a  careful  studv  has  been 


Fig.  I. 


Fig.  I. — Tooth  side  of  proximal  section  of  gold-plated  German  silver  anchor- 
age band  worn  uncemented  for  three  months,  showing  complete  perforation  of  No. 
26  gauge  metal  from  electrolysis,  (a)  Perforations;  (b~)  craters  of  bright  metal 
by  electrolysis,  surrounded  by  dark  sulphid  deposits. 


made ;  first,  of  the  teeth  and  appliances  /;;  situ  by  the  use  of  the  Green- 
ough  binocular  microscope;  second,  of  the  same  just  as  taken  from  the 
mouth  with  low  powers,  later  cleansed,  cut  to  sections  and  examined  with 
higher  powers;  third,  the  corrosion  of  apjiliances  and  teeth,  how  many, 
\vhere  and  when  most  likely  to  occur;  fourth,  of  the  discoloration  col- 
lected from  used  appliances  and  the  saliva  chemically  as  to  the  quantity 
and  quality  of  salts  and  the  acids  concerned  in  formation:  fifth,  of  the 
effect  on  the  patient  of  the  continued  ingestion  of  such  salts :  sixth,  phy.<;i- 
cal  laboratory  tests  of  different  alloys  to  determine  relative  flexibility, 
rigidity,  tenacity,  hardness,  etc. 
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Here  follows  a  careful  tabulation  of  the  results  of  the  microscopic 
work  under  headings,  "first,"  "second"  and  "third"  ;  forty  persons  were 
examined  by  the  binocular  microscope ;  over  four  hundred  appliances  of 
all  sorts  were  examined  with  low  powers,  many  of  these  direct  from 
the  mouth,  many  sections  were  cut  of  wire,  bars,  bands,  teeth,  ligatures, 
plates,  etc. 

Referring  to  the  classification  by  method  we  have  under 


Fig.  2. 


Fig.  2. — Corrosion  of  plain  German  silver  arch  worn  two  months,  (a)  Side 
in  tooth  contact;  (b)  higher  craters;  note  that  they  occur  first  in  tooth  contact; 
later,  all  over. 


Plain  German  silver  bars,  hands,  tubes,  etc. — 

€la$S  T.  Exposed  for  a  short  time. — Corroded  only  in  food 

DiPilira  "H."  retention  centers ;  along  the  gingival  line,  particularly 

approximately,  under  bands  and  where  ligature  crossed  bars ;  no  etching 

whatever  where  parts  were  kept  clean  as  by  lips,  cheeks  and  tongue, 

or  where  ends  of  arch  bars  were  concealed  in  well-closed  tubes. 

Exposed  for  a  longer  time. — Corroded  all  over  with  loss  of  metal  in 
retention  centers  where  corrosion  first  began  (Figs.  2  and  4). 

Gold-planted  German  silver  bars,  bands,  tubes,  etc. — Loose  plating  in 
spots  in  retention  centers  shortly  after  exposure ;  following  the  rule  above 
as  to  procedure  and  time  of  exposure  the  corrosion  is  much  more  violent 
and  rapid  than  in  the  plain  German  silver,  frequently  proceeding  to  per- 
foration of  anchorage  bands  (Fig.  i)  and  destruction  of  the  parts  of 
arch  bars  adjacent  to  the  teeth  (Figs.  4  and  5). 

No  corrosion  of  bands  under  the  gingival  line. 
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Brass  buccal  tubes  on  ancborape  bands  and  nuts  on  arches  do  not 
corrode  so  rapidly  or  deeply  as  does  plain  German  silver  ('Fig.3). 

Platinum  and  iridium,  20  to  18  k.;  platinotis  ^old,  20  to  18  k.;  gold 
zvhere  no  zinc  occurred  in  alloy. — Undamaged  though  discolored  bv  sul- 
phids  by  deposition  and  not  corrosion  ;  deeply  stained  where  wire  liga- 
tures were  in  contact  (Fig.  6). 
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Fig.  3. 

Fig.  3. — Section  of  German  silver  anchorage  band  with  brass  tube,  after  two 
months'  wear.  Note  the  craters  of  corrosion  in  the  German  silver  at  (a),  and  lack 
of  such  in  brass  tube;  plier  marks  at  (b). 


Fourteen  k.  gold  alloyed  with  nickel  and  heaznly  gold  plated. — Not 
damaged,  appearing  as  above,  but  when  gold  plating  was  lost  due  to 
wear,  some  etching. 

Platinous  gold  with  zinc,  or  18  k.  gold  with  reducing  alloys  of  brass 
like  gold  solders. — Corroded  slightly  in  retention  centers ;  after  long  ex- 
posure all  over. 

Sulphidization  begins  first  in  German  silver  ap- 
SOldcrt.  pliances,   plated  or   unplated.   where   silver  or  soft 

solders  attach  tubes,  hooks  and  screws;  the  gold-plat- 
ing is  lost  here  immediately  and  corrosion  occurs  around  such  centers. 
This  is  true  in  a  less  degree  with  any  lower  karat  gold  solders  than  18  k.. 
particularly  when  the  reducing  alloy  is  brass  or  spelter. 
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Fig.  4. 

Fig.  4. — Front  view  of  tooth  side  of  gold-plated  German  silver  arch,  one 
mojith;  (a)  retention  center  "sore"  of  craters,  beginning  of  corrosion;  (b)  cor- 
rosion and  sulphid  stain,  ligature  crossing. 


Fig.  5. 

Fig.    5. — Corrosion   of   gold-plated    German    silver    arch    worn   two    montlis. 
(a)  Crater  occurring  first  at  points  where  gold  is  lost 
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Brass  wire  corroded  quickly,  often  eaten  almost 
through  near  arch  crossings  and  approximately  pro- 
ducing dark  lines  of  salts  on  such  crossings  (Fig.  7). 

Whenever  food  retention  centers  occurred  and 
were  maintained,  by  anchorage  bands  about  molars ; 
at  the  tooth  side  of  arch  bars  in  tooth  contact  or 
crossed   by   wire   ligatures,   or   upon   approximating 
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Fig.  6. 


Fig.  6. — Platinous  gold  arch  after  four-months'  exposure  in  the  mouth ;  dark 
stains  are  from  brass  wire  ligatures ;  no  corrosion 
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Fig.  7.— Section  of  brass  wire  ligature  crossing  gold-plated  German  silver 
arch,  showing  rapid  corrosion,  (a)  Part  exposed  to  retention  center;  (b)  deep 
crater  almost  perforating  at  arch  crossing. 

surfaces  near  ligatures,  etc.,  the  enamel  was  frequently  decalcified  with 
exposure  of  the  rod  ends  and  disintegration  of  the  inter  rod  substance 
and  occasionally  initial  caries  (Fig.  lo). 

These  decalcifications  were  deep,  proportionate  to  the  time  of  ex- 
posure and  shelter  afforded  from  the  "churn"  of  saliva  in  ina.stication  and 
the  cleaning  movements  of  the  lips,  cheeks  and  tongue. 

With  the  plain  and  gold  plated  German  silver  ( particularly  the  lat- 
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Fig.  8. 


Fig.  8. — Section  of  plain  German  silver  wire  (finer  gauge  than  same  enlarge- 
ment) from  band  retention  center  of  removable  crib  appliance,  as  Class  II,  Division 
C.     (a)  Side  in  tooth  contact;   (b)  small  craters. 


Fig.  9. 

Fig.  9.— Rapid  corrosion  of  piano  wire — steel — six-weeks'  wear  in  vulcanite 
split  spring  plate,  (a)  Original  gauge;  (b)  crater  almost  severing  wire;  (c)  sali- 
vary calculus. 


ler)  14  k.  gold,  plain  and  plated,  where  plating  abraded  off,  there  oc- 
curred in  the  order  named  deposits  of  dark  salts  on  the  roughened  enamel 
(Fig.  10)  ;  these  stains  came  off  in  bufifing  and  did  not  penetrate  the  de- 
calcified inter-rod  substance  as  does  silver  nitrate. 

Platinum  and  iridium,  platinous  golds,  and  the  higher  karat  golds 
having  little  or  no  zinc  in  the  reducing  alloys,  all  did  greater  damage  to 
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the  adjacent  tooth  structure  than  German  silver;  decalcified  lines  and 
spots  were  common,  well  marked  and  white  without  salt  staininjj  (Fijjs. 
15.16). 

Here  all  the  metals  in  arches,  retainer  bars,  wire 

Class  T,  ligatures,  tuhes,  etc..  l)ehaved  exactly  as  in  Class  I, 

Division  "B."  Division    "A":   the   eflFect.   however,   on   anchorage 

I)ands  was  vastly  different,  the  inner  surface  of  which 

remained  clean  and  bright,  except  where  leakage  occurred,  as  when  first 


Fig.   10. 


Fig.  10. — Enamel  decalcification,  proximal  surface,  temporary  molar,  <Kcnr- 
ring  under  gold-plated  German  silver  anchorage  band,  retention  screw,  no  cement- 
ing needed,  (a)  Decalcified  area.  Set  for  a  little  over  two  months,  experimentally. 
by  Dr.  J.  Lowe  Young. 

set,  due  to  the  protecting  power  of  the  cement  and  there  is  yet  to  be 
found  one  corroded  through,  although  on  the  outer  surface  and  particu- 
larly at  the  gingival  line  the  pitting  was  marked  and  typical. 

The  damage  to  the  teeth  was  the  same  except 

effect  on  the  under    anchorage   bands    where    the   difference   was 

Ceeth.  marked  ;  the  enamel  had  been  perfectly  protected  by 

cementing  substances  and  no  decalcificatitm  t>ccurre<l 

except  an  occasional  fiiK'  line  at  band  edges  which  was  slight. 

Plain  German  silver  cribs,  striuf^s.  elc.  exposed 

Class  TT  f^^  "  •^^'^"'^  time— Were  etched  adjacent  to  focnl  re- 

DlPlslon  "C."  tention   centers,  but   to  nothing   like   the  extent  of 

the    fixed    appliance,    many    showing    little    damage 

(Fig.  8). 
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Exposed  for  a  longer  period  and  ix;hen  gold  plated. — The  corrosion 
was  deeper  and  extended  finally  all  over  the  appliance.  The  gold  plating 
was  markedly  defective. 

It  is  rare  to  find  platinum  and  iridium  and  gold  of  the  higher  karats 
in  these  appliances  and  there  was  no  appreciable  defect  in  that  examined 
nor  in  the  vulcanite  retention.  The  masses  of  soft  solder  forming  the 
bulk  of  many  such  appliances  corroded  like  cheap  amalgam  and  the  steel 
or  "piano"  wire  in  springs  was  completely  eaten  out  and  disgustingly 
filthy  (Fig.  9). 


!■ 

^^H 

•^^ 

^^H^^" 

■1 

Fig.  II. 


Fig.    II. — Reduction  and  fracture  of  threaded  end  of  platinum  and  iridium 
arch  under  a  load  of  102.5  kilograms.     Test  Bureau  of  Standards. 


There  was  little  or  no  appreciable  efifect  on  the 

€fTect  on  tftC  tooth  structure  adjacent  to  these  open  fitting  remov- 

tC(tt).  able  appliances ;  an  ocasional  line  occurring  in  a  few 

cases  where  they  were  not  removed,  but  it  is  rare  to 

find  a  case  where  they  are  not  frequently  removed. 

Class  TT,  The  metals  behaved  in  this  division  as  in  Class 

DiClslon  "D."  II,  Division  "A." 

The    greatest    enamel    decalcification    noted    in 
effect  on  the  these  investigations  was  found  under  and  about  un- 

tWtb.  cemented  anchor  bands,  or  bands  which,  cemented, 

had  sprung  loose  in  the  fixed  retainer  forms  appar- 
ently so  comfortable  as  to  be  rarely  removed ;  enamel  disintegration  with 
staining  was  the  rule  in  German  silver,  and  deeper  white  destruction  of 
the  enamel  rods  in  the  noble  metals  (Figs.  10,  16,  18  and  19). 
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To  the  most  casual  observer  it  is  obvious  in  siudyitij;  ilic  lorej^'c^in^ 
(lata  that  the  orthodontist  is  subject  to  the  same  laws,  the  result  of  ex- 
perience and  conluiiKd  hy  chemistry  and  bacteriology,  which  have  always 
.q-overned  those  who  attach  any  appliance  in  the  human  mouth.  He  it  a 
partial  denture  or  the  clasp  attaching  it,  an  interdental  splint  or  obturator; 
a  loose  bridge  abutment  or  a  filling ;  when  in  such  close  contact  as  to  pre- 
vent the  cleanliness  incident  to  the  "laving  churn"  of  mastication  and  the 
movements  of  the  cheek,  lips  and  tongue,  anfl  still  not  so  loose  as  to 
become  detached,  in  tlic  denial  tissues  adjacent  thereto,  in  a  mouth  pre- 
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Fig.   12. 


Fig.  12 — Reduction  and  fractuie  of  threaded  end  of  platinum  gold  arch  under 
load  of  100  kilograms. 


disposed  to  caries,  there  is  produced  either  enamel  decalcification  primary 
to  caries  or  true  caries  ofttimes  extremely  rapid  (Figs.  i8  and  19). 
Nothing  is  safe  near  a  dental  surface  unless  so  near  as  to  exclude  saliva 
or  so  open  as  to  allow  acid  dilution  by  saliva  or  as  to  be  removed  and 
cleansed. 

Orthodontia  is  carried  on  in  what  might  l)e  termed  the  carl)ohy- 
drate  food  period,  or  carious  period  of  youth,  particularly  dangerous  to 
the  teeth  of  our  race :  a  period  not  comparable  with  the  later  more  im- 
mune time  when  artificial  dentures  are  usually  inserteil. 

It  is  also  established  by  the  data  that  less  corrosion  results  to  both 
denture  and  appliance  when  the  appliance  is  of  Class  TI.  Division  "C," 
cribs,  springs,  plates,  etc.,  removable  by  the  patient  for  cleanliness  and 
open  in  contact  with  anchorage  teeth,  and  we  are  "twixt  the  devil"  of 
accomplishing   orthodontia   and   the   fear  of  ever   finishing   it   correctly 
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with  these  open  appliances,  and  "the  deep  sea"  of  promptly  and  exactly 
obtaining-  results  by  fixed  appliances  at  the  risk  of  damage  to  the  teeth. 

We  are  bound  to  be  governed  in  the  selection  of  methods  by  majori- 
ties; that  accepted  by  the  greatest  number  of  operators  interested  and 
giving  in  their  hands  the  greatest,  most  exact  and  lasting  results  is  the 
arch  with  fixed  anchorage  bands,  and  if  there  is  one  fact  resulting  from  a 
study  of  the  data  more  prominent  than  another  it  is  that  every  part  pos- 
sible to  fix  about  fixed  appliances  should  be  carefully  fixed  with  cement 
to  exclusion  of  fermenting  and  retained  food,  and  arches  and  ligatures 


Fig.  13. 

Fig.    13 — Brittle  fracture  without  reduction  of  German  silver  threaded  arch 
under  a  load  of  74.8  kilograms. 


should  be  removable  for  frequent  cleansing.  Note  the  damage  to  the 
teeth  under  Class  I,  Division  "A,"  and  Class  II,  Division  "C." 

There  exists  an  astonishing  lack  of  exact  data  in  our  literature  as  to 
the  alloys  daily  exposed  in  the  trying  mouth  environment  and  we  find 
little  of  real  worth  as  to  the  physical  characteristics  of  the  metals — all 
alloys — which  are  used  in  orthodontia.  For  instance,  German  or  nickel 
silver  in  very  general  use,  originating  long  ago  in  China  as  packfong, 
composed  almost  entirely  of  nickel,  may  be  now  almost  anything,  pro- 
vided it  contains  copper,  nickel  and  zinc,  so  different  are  the  given 
formulae. 

After  much  correspondence  to  discover  what  we  were  really  using, 
it  was  decided  to  have  assayed  chemically  the  appliances  as  sold  in  the 
open  market.  Five  of  different  grades  of  rigidity  were  selected  and  for 
fear  of  change  that  acid  or  heat  might  make  they  were  filed  and  buffed 
free  of  all  soldered  attachments  and  gold  plating. 
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German  Silver  Assay. 

h'educed  hy  lo 
Copper    VAnc    Nickel  Tin    Ir«n  Cu.         Zn.        NM.      SN       He 

B.  Very    soft  retaining  , 

wire G1.8     L'5.9     12.1     ...       .2  fi.l8    2.h\)     1.21     ...     .02 

C.  Medium    Retraction 

Arch 59.1     20.2     20.7     5. ill     2.02     2.07 

D.  Rigid     Expansion 

Arch 65.0     21.1     13.5     ...        .4  (J.o      2.11     l.-'tt     ...       (M 

E.  No.  1  Molar  Anchor- 
age Band 58.4     2:5.2     IS. 4     5.84     2.32     1.84 

F.  No.  2  Molar  Anchor- 

age  Band 60. S     18.4     20. <i  trace    .2      1      6.08     1.84     2.0<3  Tr.     .02 

o) 30.51   10.87     8.53    3)     mJm" 

(i.lO    2.17    IT70    ...     .026 

Note — The  trace  of  Tin  is  no  doubt  due  to  the  fact  that  all  .solder  was  not 
removed. 


Fig.  14. 

Fig.  14. — Platinous  coin-gold  anchorage  band,  four-months'  wear  showing  no 
corrosion  and  little  staining,     (a)   Plier  and  file  marks;    (b)   salivary  calculus. 


The  first  fact  of  consequence  in  the  assay  is  that  the  formula  has 
Httle  to  do  with  the  variety  of  pliysical  characteristics  found  in  the  alloy  ; 
for  instance,  iron  is  not  an  impurity,  but  is  added  to  £jive  rigidity  and 
color.  Nickel,  also,  adds  rigidity  and  yet  we  find  nickel  1.2  and  iron  .02 
in  the  soft  retaining:  wire  "B"  and  only  nickel  1.5  and  iron  .04  in  the 
rigid  expansion  arch  "D"  with  copper  the  same.  Such  rigidity  and  hard- 
ness as  these  alloys  possess  is  therefore  obtained  only  by  physical  treat- 
ment, /.  e.,  drawing  into  wires  from  higher  gauges  or  rolling  into 
plates  (Fig,  13)  ;  the  heat  of  soldering  will  reduce  all  rigidity  and  tlcxi- 
bility  so  obtained  to  the  normal  alloy  which  as  hero  assayed  is  soft  and 
ductile. 
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It  is  difficult  to  understand  how  high  fusing  metals  such  as  nickel, 
copper  and  iron  are  ever  fused  to  alloy  with  volatile  metals  like  zinc 
without  complete  destruction  of  the  zinc. 

We  are  told  that  brass  is  made  first  and  then  nickel  added;  the 
proportion  of  nickel  in  the  composite  formula  is  nickel  only  1.7,  to  copper 
6.10  and  zinc  2.1.  This  is  good  brass  stiffened  by  nickel.  It  may  be 
not  unlike  the  alloying  of  platinum  and  gold  where  the  finely  divided 
platinum,  protected  by  the  melting  gold  from  an  oxyhydrogen  heat  which 
volatilizes  gold  before  the  platinum  melts  in  cooling  settles  to  the  bot- 
tom of  the  crucible. 


Fig.  15. 

Fi&-  15- — Palatal  surface  of  upper  temporary  molar  covered  by  coin-gold 
anchorage  band,  screw  retention,  no  cementing  needed,  for  five  weeks;  experi- 
ment by  Dr.  F.  C.  Kemple.  Note  the  peculiar  pitch  of  band  on  disto-palatal  cusp; 
no  corrosion  of  band;  decalcification  of  tooth  under  band  at  (a)  ;  dark  spots  are 
plier  marks.  j  1 


The  making  of  these  alloys  needs  further  elucidation. 
That  German  silver  is  a  perfectly  homogeneous  alloy  is  shown  by  the 
large  quantity  used  in  the  manufacture  of  very  exact  electrical  resistances, 
and  yet  the  zinc  may  be  dissolved  out  of  it  just  as  all  of  the  silver  may 
be  recovered  from  gold  alloyed  with  silver  in  gold  reduction. 

To  obtain  practical  physical  laboratory  tests  of 

Sorts  of  metals.         the  diff'erent  metals  now  in  use  for  arch  bars  it  was 

decided  to  have  made  five  arches  as  nearly  alike  as 

possible   (No.   16,  Brown  &  Sharp  gauge,  thicker  by  about  3.45  m.m. 
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Fig.  i6. — Palatal  surface  of  upper  teinpurary  molar  shown  handed  in  Fig.  15. 
Spots  of  enamel  decalcitication  at  (a)  produced  at  this  unusual  location  by  reten- 
tion center  produced  by  gold  band.     See  section  cut  at  (a)  in  Fig.  18. 


Fig.   17. 


Fig.  17. — After  Noyes,  Dental  Kcz'iczi 
Some  Conditions  of  Caries  of  the  Fnanicl." 
Fig.  18. 


October,    1908— "A    Presentation  of 
Initial   caries   at    (a)    compare   with 
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than  those  in  the  market,  nuts  bored  out -of  soHd  metal,  all  threads  from 
same  plate)  of  the  following  alloys :  Platinum  and  iridium ;  "X,"  20  k., 
platinous  gold ;  "Z,"  20  k.,  platinous  gold ;  "Y,"  German  silver  arch ; 
"W,"  German  silver  arch ;  and  14  k.  nickel  "spring"  gold. 

These  were  submitted  to  the  National  Bureau  of  Standards  for 
tests  in  ductility,  tenacity,  hardness,  flexibility,  rigidity  and  strength 
of  threads.  Comparative  tenacity,  ductility,  hardness  and  strength  of 
threads  were  practically  brought  out  in  a  tension  machine  by  remov- 
ing one  nut  and  pulling  the  other  against  a  grip  with  a  hole  in  it  just 
large  enough  to  allow  the  arch  bar  to  pass  through  and  noting  micro- 
scopically the  behavior  of  the  threads  stripped  and  the  bar  in  fracture, 
etc.;  if  the  threads  stripped,  it  was  too  soft;  if  it  fractured  in  a  sharp 
line  it  was  too  brittle,  and  if  it  reduced  finally  under  a  heavy  load  and 
fractured,  it  had  sufficient  ductility,  tenacity  and  hardness.  The  tests 
for  flexibility  or  elasticity  and  rigidity  were  made  by  mounting  arch  bars 
in  a  vertical  plane ;  one  end  of  the  bar  open  as  for  use  was  set  in  a  fixed 
clip;  the  other  received  the  load  and  a  needle  on  a  scale  noted  the  de- 
gree of  deflection  in  the  ends.  Those  moving  a  short  distance  and  resist- 
ing the  load  were  too  rigid ;  vice  versa,  those  moving  too  great  a  distance 
were  too  flexible.  An  interesting  feature  was  "tiring"  of  some  alloys 
under  increased  load. 

Weight  of  load  200  grams,  to  which  100  grams 
Kcport  Of  tests.         were  added  until  700  grams  were  reached.     Extreme 
deflection  of  needle,  the  distance  between  the  ends 
of  bars  50  m.m. 

Platinum  and  iridium  bar  and  nut  of 

the  same. — Alloy  said  to  be  ten  per  cent. 

Grains  m.m.  iridium;  from  what  can  be  gathered  this  is 

A   200  moved    5.3  a    natural    alloy,    the    platinum    occurring 

B    300       "         3.0  quite  brittle  native  with  ten  per  cent,  irid- 

C   400       "         2.5  idium. 

D   500       "         3.2  Nut  stripped  thread  slightly;  the  bar 

E   600       "         3.0  reduced   in  gauge  to  taper  and  parted   in 

F    700       "         2.5  the    roots    of   threads    under    the    load    of 

Under  load     102.5  kilograms.     (Fig.  ii.) 

of  700  grs.     19.5  m.m.  Rigidity  excellent  (note  B,  D,  F  and 

in  total  of  50  m.m.  total  19.5)  ;  tenacity,  hardness  good;  duc- 

tility and  flexibility  fair ;  does  not  tire  under 
load  (note  C  and  E)  ;  does  not  corrode ; 
stands  platinized  gold  solders ;  good  color. 
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Grams 

m.m. 

A    200  moved    6.7 

B    300 

6.5 

C  400 

6.S 

D    500       " 

7.0 

E    600 

2.0 

F    700 

2.2 

Under  load 
of  700  grs. 

31.2  m.m 

in  total  of 

50  m.m. 

Grams 

tn.nt. 

A   200  moved 

5-8 

B    300      " 

6.4 

C   400 

9.6 

D   500       " 
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E    600      " 

3-3 

F    700 

1.8 

Under  load 

of  700  grs. 

32.3  m.m 

in  total  of  50  m.m. 

"X,"  20  k.  platitwus  ^oUl,  bar  and  tints 
of  the  same— Alloy,  appro.ximately  gold 
and  platinum  20  pts.,  silver  and  copper  4 
pLs.,  more  copper  than  silver.  Impossible 
to  find  how  this  alloy  is  made;  vi-rv  hoiivi- 
geneous. 

Threads  on  bar  and  mit  stripped  under 
load  of  99.6  kilograms. 

Rigidity  good  (note  I'..  1).  F  and 
total  31.2);  tenacity  anfl  hardness  good; 
ductility  very  good;  flexibility  excellent; 
note  A,  C  and  D  does  not  tire  under  load 
(note  E  and  F)  ;  does  not  corrode;  stands 
22  k.  gold  solder ;  good  color. 

Clasp  or  spring  gold,  "Z"  20  k.  platin- 
ous  gold  bar,  nui  of  14  k.  nickel  gold. — 
Alloy  approximately  gold  and  platinum  20 
pts. ;  silver  and  copper  4 ;  equal  parts. 

Bar  broke  in  the  root  of  thread  with- 
out stripping  under  a  load  of  100  kilo- 
grams.    (Fig.  12.) 

Rigidity  fair  (note  A.  C,  D  and  total 
32.3)  ;  tenacity  poor;  hardness  good;  duc- 
tility poor;  flexibility  good  ;  (note  A,  C  and 
D),  tires  more  than  preceding  under  load 
(note  E,  D,  C)  ;  does  not  corrode;  stands 
22  k.  gold  solder ;  good  color. 


Grams  m.m. 
A  200  moved  5,8 
B  300  "  5.7 
C  400  "  4.3 
D  500  "  4.2 
E  600  "  4.2 
F  700  "  1.3 
Under  load      

of  700  grs.  25.5  m.m. 

in  total  of  50  m.m. 


"Y"  German  sih'cr  bar  and  nuts  made 
from  commercial  German  silver. — Alloy  ap- 
proximately copper  6.1,  zinc  2.1.  nickel 
1.7,  iron  .02. 

Bar  broke  in  the  root  of  thread  under 
load  of  loi  kilograms  with  sharp  brittle 
fracture. 

Rigidity  fair  (note  A,  C,  E)  ;  tenacity 
poor;  hardness  good:  ductility  poor;  flexi- 
bility fair;  does  not  tire  under  load  (note 
B,  D,  F)  ;  corrodes;  more  jjold  plated  than 
plain;  stands  18  k.  gold  solder,  but  becomes 
soft;  color  bad,  plain  or  goM-plated. 
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Grams 

m.m 

A 

200  moved 

8.0 

B 

300   " 

5-7 

C 

400 

7.6 

D 

500   " 

5-0 

E 

600 

54 

F 
Ur 

700 
ider  load 

6.6 

of  700  grs.  38.3  m.m 
in  total  of  50  m.m. 


Grams 

m.m 

A 

200 

moved 

10.7 

B 

300 

8.5 

C 

400 

4.1 

D 

500 

6.4 

E 

600 

4-5 

F 

700 

15.8 

Ur 

ider  load 

of  700  grs.  50.0  m.m 
total  possible  deflection 


"W"  gold  plated,  German  silver  bar 
and  nuts  as  manufactured;  nuts  presumably 
made  from  tubing. — Alloy  approximately 
copper  6.1  zinc  2.1,  nickel  1.7,  iron  .02. 

Arch  bar  broke  in  root  of  thread  under 
load  of  74.8  kilograms  v^ith  no  reduction 
of  area,  but  a  sharp  fracture.*     (Fig.  13.) 

Rigidity  poor  (note  A,  C  and  F)  ;  te- 
nacity poor ;  hardness  good  ;  ductility  poor ; 
flexibility  good;  tires  under  load  (note  A, 
'E,  F)  ;  corrodes  more  gold  plated  than  un- 
plated;  stands  18  k.  gold  solder,  but  be- 
comes soft ;  color  bad,  plain  or  gold-plated. 

14  k.  nickel  spring  gold,  bar  and  nuts 
of  same,  gold  plated. — Alloy  approximately 
gold  14  pts.,  copper,  silver  and  nickel,  mak- 
ing up  the  10  pts. ;  proportions  unknown. 

Nut  stripped  of  threads  and  pulled  ofif 
at  68  kilograms ;  arch  not  damaged.  Rig- 
idity very  poor  (note  A,  C,  D  and  F)  ; 
tenacity  fair ;  hardness  very  poor ;  ductility 
excellent ;  flexibility  poor ;  tires  completely 
under  load  (note  A,  C,  D  and  F)  ;  solder 
with  18  k.  gold  solder,  getting  somewhat 
softer ;  color  good ;  does  not  corrode  when 
plated  nor  lose  gold  plating  except  from 
abrasion. 


It  will  be  noted  at  a  glance  that  the  20  k.  platinous  gold,  without 
zinc  in  alloy,  measures  up  best  to  all  of  the  requirements  for  expansion 
and  contraction  arches.  Platinum  and  iridium  and  the  platinous  golds 
are  sufficiently  rigid  for  retainer  bars.  German  silver,  in  fact  all  of 
these  alloys  are  sufiiciently  strong  for  any  work  required  in  the  mouth. 

To  settle  the  much  discussed  question  as  to  the  relative  wearing 
values  of  hard  nuts  on  softer  arches  or  vice  versa,  or  nuts  and  arches 
of  the  same  material,  a  nut  of  20  k.  platinous  spring  gold  ("Z"  in  the 
list)  softer  than  the  platinum  and  iridium  arch  was  run  on  it  and 
stripped  in  the  threads  of  the  nut  under  a  load  of  95  kilograms. 

*It  is  significant  that  the  wire  of  both  of  these  bars  fractured  under  the  load 
indicating  that  flexibihty  and  rigidity  were  induced  by  previous  physical  treatment, 
sharp  fractures  such  as  these  could  never  occur  in  an  alloy  of  copper  6,  zinc  2, 
nickel  i,  unless  its  molecules  were  strained  by  the  draw  plate.     (Fig.  13.) 
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A  platinum  aiul  iridium  nul  harder  than  the  arch  was  run  on  "X" 
20  k.  platinous  gold  and  stripped  the  threads  of  the  bar  at  load  of  35 

kilograms. 

If   these   figures   be   compared    with    the    load    necessary   to  strip   the 
platimuii  and  iridium  nul,  bar  of  same  we  have: 

Arch  platinum  and  iridium,  mit  same 102.5  kilograms 

Arch  platinum  and  iridium,  nut  softer f;5.o  kilograms 

Arch  20  k.  platinous  gold,  nut  harder 33.0  kilograms 

These  results  are  what  might  be  expected,  and  indicate  that  bolts  and 
nuts  for  anchorage  bands,  which  meet  more  stress  than  nuts  on  arches, 


Fig.   18. 

Fig.   18. — Slide  of  slow  enamel  decalcitication  cut,  at   (a),  Fig.   16.^    Enamel 
rods  intact,  complete  loss  of  cementing  substance  at  (a),  compare  with  Fig.  17. 


should  be  of  the  same  metal.  Further,  according  to  Seller's,  law,  there 
is  a  direct  relation  between  size  of  nut  and  the  thread  on  arch  (Seller's 
threads  arc  those  in  use  in  orthodontia),  nothing  is  gained  in  holding 
power  or  strength  by  having  the  nut  any  longer  than  the  diameter  of  the 
bar  plus  one-third,  unless  such  depth  is  for  retention  in  a  tube,  as  in 
connection  with  arches. 

The  study  of  quite  a  number  of  used  anchorage 
Anchor  Bands.  bands  with   the  lens  where  the  band  was  made  of 

coin  gold  (gold  90  per  cent.,  copper  10  per  cent)  and 
I)latinous  coin  gold  (coin  21 'j  parts,  platinum  2^1.  parts)  show  most  ex- 
cellent results  in  wear  and  no  corrosion  :  the  bolts  on  these  bands  made 
of  "X"  20  k.  platinous  gold  with  small  nuts  stood  the  stress  of  use  well. 
(Figs.  14  and   15.) 
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Cigatures. 


The  question  of  the  best  materials  for  liga- 
tures is  the  weakest  point  in  this  paper,  and  no 
suggestions  can  be  ofifered  except  that  some  alloy 

of  gold  be  found  to  serve  the  purpose;  the  brass  now  in  use  stretches 

and  breaks  down  quickly  from  corrosion,  and  is  not  to  be  thought  of. 

(Fig.    7.)     Silk    and    linen    thread    collect    filth    and    set    up    gingival 

irritation. 

The  embarrassing  question  of  damage  direct  or 
indirect  to  the  teeth  by  presence  of  orthodontia  ap- 
pliances is  one  of  the  most  important  in  this  con- 
nection.    It   has   been  noted   that  not   infrequently 


Damaae  to 
teeth. 


Fig.  19. 

Fig.  19. — Control  experiment;  rapid  initial  caries  with  decalcification  of  both 
rods  and  cementing  substance  under  an  uncemented  band,  removed,  not  cleansed, 
examined  and  replaced  every  month;  (a)  did  not  occur  until  the  third  month. 


white  lines  and  spots,  sometimes  stained  black  or  brown,  appear  about  or 
under  bands  and  arch  bars.  The  causes  have  been  mentioned,  and  there  re- 
mains to  be  determined  the  kind  of  acids  having  found  the  source  of  such. 
Notwithstanding  the  numerous  theories  advanced  as  to  the  causa- 
tion of  dental  caries,  the  researches  of  Miller,  made  thirty  years  ago, 
stands  unassailed.  Lactic  acid  principally,  with  acetic,  butyric  and 
valerianic  acids  in  small  quantity,  the  product  of  fermentation  in  the 
human  mouth,  produced  by  bacteria  in  a  carbohydrate  media,  are  the 
primary  factors  in  decalcifying  the  enamel  initial  to  caries.  According 
to  Noyes  (A  Presentation  of  Some  Conditions  of  Caries  of  Enamel" 
Dental  Review,  October,  1908)  decalcification  of  enamel  is  to  be  divided 
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into  two  distinct  phenomena,  differing  only  with  the  degree  of  acid 
formed.  First,  the  rapid  destruction  of  both  rods  and  the  inorpanic 
matrix  cementing  such,  due  to  intense  acid  and  profhicing  a  well 
marked  cavity  (Fig.  19)  and,  second,  the  more  slow,  but  just  as  serious, 
solution  of  the  inter  rod  substance,  due  to  more  dilute  solution  of  the 
same  acids,  the  rods  appearing  in  this  instance  in  well  ground  slides 
"like  a  picket   fence,"  interfering  with  the  coefficient  of  refraction  and 


Fig.  20. 


I'lg.  20. — Section  of  German  silver  gold-plated  anchorage  band  just  as  pur- 
chased; (a)  gold-plating  lost,  spots  showing  red  and  green  salts.  The  auto- 
chromatic  slide  gives  these  colors  perfectly,  but  it  is  impossible  to  produce  them 
in  print. 


presenting  in  white  lines  and  spots  (Figs.  17  and  18).  These  enamel 
trauma  often  appear  to  the  unaided  eye  like  the  histopathological  spots 
in  newly  formed  enamel,  referring  to  which  the  same  author  says,  "In 
the  white  spots  in  enamel  there  is  more  or  less  complete  failure  in  forma- 
tion of  the  cement  substance,  but  perfect  rod  formation." 

It  is  with  the  second  of  these  conditions  that  the  orthodontist  has 
most  to  do,  as  he  often  induces  it  by  the  continued  presence  of  appliances 
adjacent  to  tooth  structure. 

The  assertion  frequently  made  and  backed  by  a  l<Mig  line  of  clinical 
evidence,  that  there  occurs  deeper  and  much  more  rapid  decalcification 
of  enamel  in  teeth  surrounded  by  bands  of  noble  metals,  particularly 
platinum  and  iridium,  as  compared  with  German  silver,  was  established 
by  the  following  experiment. 
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On  two  upper  temporary  molars  in  the  same  mouth  (having 
slight  carious  cavities  approximately — it  being  next  to  impossible  to  ob- 
tain others  in  the  mouth  for  experiment)  were  set  without  cement,  by 
Dr.  F.  C.  Kemple  of  this  Society,  an  anchor  band  of  German  silver  on 
the  right  and  of  coin  gold  on  the  left,  August  15,  1908;  the  teeth  were 
extracted  and  examined  September  29,  1908.  (Figs.  15  and  16.)  The 
molar  on  which  the  German  silver  band  was  placed  was  stained  at  points 


Fig.  21. 


Fig.  21. — Tooth  surface  of  gold-plated  anchorage  band,  buccal  section,  show- 
ing white  amorphous  flower  salts  at  the  edge  of  crater  (a)  ;  dark  crater  at  (b). 


wherever  the  band  touched  it ;  these  stains  easily  removed,  were  collected, 
and  together  with  others  analyzed  later ;  the  tooth  was  carefully  exam- 
ined at  those  parts,  farthest  from  where  the  band  surrounded  the  cari- 
ous cavity  and  found  to  be  very  little  damaged.  The  molar  bearing  the 
gold  band  was  treated  in  the  same  way,  no  dark  stains  were  noted,  but 
at  a  point  most  distant  from  the  cavity  of  decay  (the  band  had  worked 
up  until  it  covered  the  disto-palatal  cusp — a  point  unusual  for  enamel 
decalcification),  a  series  of  white  lines  were  found  (Fig.  16)  ;  this  tooth 
was  honed  to  section  and  is  presented  herewith,  showing  decalcification 
of  the  inter-rod  substance  (Fig.  18)  like  the  early  caries  shown  in  the 
slide  from  Noyes  (Ibid.)   (Fig.  17). 

Another  slide  cut  from  a  temporary  molar  set  and  watched  by  the 
writer  shows  caries  from   four  months  wear  of  a  loose   German  silver 
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band ;  there  is  a  true  caries  of  the  first  form  mentioned ;  the  band  was 
removed  once  a  month  (and  replaced  not  cleaned)  and  tooth  examined. 
The  cavity  is  of  recent  and  rapid  origin  (Fig.  19). 

Some  effort  was  made  to  induce  these  conditions  by  cultures  out 
of  the  mouth  ;  a  perfectly  sound  molar  on  which  was  set  a  gold  plated 
German  silver  anchor  band  was  exposed  for  two  weeks  in  a  culture  of 
B.  acidi  lactici.  in  Witte's  pepton  and  glucose  with  the  proper  degree 
of  alkalinity  maintained,  necessary  for  such.  This  tooth  was  carefully 
examined  before  and  after  placing  in  the  media  with  no  appreciable 
result,  except  on  the  band  as  will  be  noted  later.  The  technique  may 
have  been  defective,  or  time  of  exposure  short,  in  this  test. 


Fig.  22. 


Fig.  22. — Lower  gold-plated  German  silver  arch,  showing  deposits  of  green 
salivary  calculus  at  (a)  ;  deep  crater  of  corrosion  at  (b).  Much  better  shown  in 
autochrotnatic  slide. 


The  rapid  enamel  decalcification  occurring  clinically  and  confirmed 
by  experiment  under  the  noble  metals  as  compared  with  German  silver 
is  highly  significant;  further,  it  is  to  be  accepted  as  the  normal  in  the 
human  mouth,  as  proven  by  the  even  more  rapid  and  complete  carious 
degeneration  of  abutment  teeth  under  one  end  of  a  fixed  bridge,  loose 
for  a  few  weeks ;  the  complete  carious  cavity  as  noted  in  the  latter  stages 
of  the  wearing  of  the  German  silver  band  and  produced  by  violent  acidity 
(Figs.  18  and  19),  is  of  import  and  convincing,  showing  a  first  deterrent 
action  by  the  German  silver  band  developed  early  in  its  placement  which 
later  it  lost,  allowing  rapid  caries  to  begin. 

The  solution  of  this  problem  is  to  be  found  in  the  study  of  the  cor- 
rosion of  German  silver  appliances,  plated  and  unplated,  in  the  mouth. 
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which  is  most  interesting.  A  reference  to  the  tabulation  given  in  this 
paper  will  show  that  those  portions  of  appliances  exposed  to  the  inorganic 
acids  formed  in  retention  centers  they  create  are  attacked  like  the  teeth  in 
such  centers  (Figs.  4  and  7)  ;  after  a  longer  time,  however,  and  unlike 
the  teeth  the  whole  appliance  shozvs  corrosion  even  on  parts  which  are 
always  kept  clean,  as  the  labial  surfaces  of  arches   (Figs.  5,  2  and  8). 


Fig.  23. 

Pig.  23. — Tooth  side  of  palatal  section  of  gold-plated  German  silver  anchorage 
band  worn  uncemented  for  nine  weeks.  Showing  electrolysis  to  perforation  at  (a)  ; 
deep  craters,  almost  perforating,  at  (b). 


This  is  to  be  noted  because  it  shows  some  other  agency  at  work  than 
acids,  or  presupposes  a  general  mouth  acidity  almost  as  high  as  that  of 
the  retention  center,  where  the  acid  is  generated,  "nascent,"  so  to  speak. 

A  study  of  the  appearance  of  salts  of  discolora- 
DiSCOlorations.  tion  existing  on  used  arches  and  bands  to  the  number 

of  nearly  four  hundred  has  been  made,  and  chemical 
analysis  had  as  follows : 

Corroded  German  silver  shows  deep  craters  of  what  appears  to  be 
pure  metal,  brilliant,  crystalline,  as  freshly  fractured  as  zinc  (Figs,  i,  5 
and  23). 

Surrounding  such  craters  when  first  found  are  amorphous  flower- 
like white  salts,  rather  rare  and  very  difficult  to  collect  (Fig.  21).  These 
have  not  the  consistency  of  salivary  calculus,  which  is  hard,  well  organ- 
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ized  and  retj^ularly  crystallized  in  deposit,  occurs  freely  and  is  not  infre- 
quently stained  from  an  apple-green  to  a  greenish  blue  (Fig.  22).  All 
other  and  older  corroded  surfaces  are  covered  with  dark  salts,  in  hue 
from  a  copper  through  the  browns  down  to  a  bluish  black  and  black  ;  these 
are  more  constant  on  the  parts  of  the  bar  first  attacked,  but  on  long  expo- 
sure become  general.  Further,  when  gold  plating  occurs  (and  it  seems  to 
be  impossible  to  electroplate  Clerman  silver,  defective  spots  occur  where 
the  gold  rolls  up  and  drops  off)  (Fig.  20)  this  disintegration  is  very  much 
more  rapid  and  violent  (compare  Figs.  i.  5  and  23  with  Figs.  2  and  3). 
(Noted  by  V.  E.  Barnes,  Orthodontia  Materials,  Dentists'  Magazine,  May 


Fig.  24. 

Fig.  24. — Reduced  view  of  head  of  a  12-inch  galvanized  (zinc)  iron  bolt  taken 
from  the  copper-sheathed  hull  of  a  ship.  The  threaded  end  was  nutted  to  the  iron 
hull  and  exposed  to  the  air;  the  head  (here  shown)  was  exposed  to  what  sea 
water — a  good  electrolyte — could  filter  through  the  wooden  plug  lying  directly 
against  the  copper  sheathing.  These  conditions  are  ideal  for  electrolysis;  quiet 
dripping  of  sea  water  leading  from  copper  via  galvanized  iron  surface  to  the  iron 
hull.  The  whole  bolt  caliber  is  greatly  reduced,  honeycombed  in  craters,  as  at  (a) 
— such  as  could  not  have  been  produced  by  oxidation. 


2,  1908.)  Working  under  the  hypothesis  that  the  inorganic  acids  alone 
produced  corrosion,  from  the  whole  lot  of  appliances,  together  with  teeth 
stained  by  same,  after  a  great  deal  of  trouble  there  was  collected  a  few 
milligrams  each  of  the  white  amorphous  salts  and  the  dark  stains,  com- 
monly called  oxids;  these  were  submitted  for  chemical  analysis.  The 
dark  salts  proved  to  be  insoluble  sulphids  of  copper  and  nickel,  not  germ- 
icidal in  the  least. 

The  sulpho  cyanates  are  to  be  considered  in  this  connection.  In  a 
communication  from  Dr.  J.  Wright  Beach,  who  has  done  work  in  this 
line,  he  states  that,  while  the  normal  saliva  of  children  under  sixteen  con- 
tains sulphocyanates,  in  his  opinion  it  would  not  be  in  sufficient  quantity 


to  damage  German  silver.  Dr.  H.  D.  Pullen  (President's  Address,  Soci- 
ety of  Orthodontists,  Items  of  Interest,  January,  1908)  says  that  potas- 
sium sulphocyanate  very  badly  discolors  German  silver;  tests  made  out 
of  the  mouth  (always  to  be  doubted)  show  sulphid  discoloration,  but 
little  or  no  corrosion  of  German  silver.  In  the  culture  tests  of  gold 
plated  German  silver  (reported  later)  those  parts  of  the  appliance  ex- 
posed to  the  air  of  the  tube,  and  all  silver  soldered  joints,  show  under  the 
microscope  an  array  of  multi-colored  salts.  These  were,  undoubtedly, 
produced  by  hydrogen  sulphid  from  decomposing  nitrogenous  matter 
in  the  culture.  Mendeleff  (Principles  of  Chemistry)  describes  hydrogen 
sulphid  as  acting  almost  as  violently  as  an  acid :  "the  light  metals,  and 
copper  and  silver  evolve  hydrogen  when  in  contact  with  hydrogen  sulphid 
in  the  air,  producing  dark  metallic  sulphids,  as  from  silver  near  the  skin." 
So  it  is  more  than  likely  that  these  sulphids  are  produced  by  the  free  hy- 
drogen thrown  off  by  the  electrochemical  corrosion  of  German  silver,  and 
being  insoluble  where  deposited  on  the  teeth  and  appliance,  the  sulphids  of 
zinc,  light  and  soluble,  are  probably  broken  up  and  ingested. 

It  has  been  asserted  that  these  dark  salts  could  in  some  germicidal  way 
protect  the  etched  enamel  surfaces  on  which  they  were  deposited.  Even 
if  the  analysis  did  not  show  such  salts  to  be  sulphids,  perfectly  inert  as 
bactericidal  agents,  the  supposition  is  paradoxical,  for  if  acids  acted  on 
German  silver  to  produce  germicidal  salts  in  saturation  sufficiently  strong 
to  reach  the  distant  tooth  and  to  protect  it  by  deposition  they  would  be 
self-limited,  and  by  very  virtue  of  their  germicidal  action  delay  or  stop  the 
growth  of  bacteria  which  produced  the  acids.  Copper  amalgam,  and  its 
aseptic  action  on  carious  dentine,  has  been  used  as  an  illustration  in  this 
connection.  The  cases  are  similar  as  to  causes  for  breaking  up  of  the 
copper,  but  dissimilar  as  to  deposits  of  salts. 

Dr.  E.  C.  Kirk  has  explained  that  copper  amalgam  is  made  by  deposit- 
ing copper  electrolytically  into  mercury ;  in  its  use  oxids  are  formed, 
which  existing  in  a  mass  with  particles  of  pure  copper,  under  the  saliva 
as  an  electrolyte,  and  due  to  a  difference  in  potential,  local  electrolysis  is 
set  up  with  a  deposit  of  salts  into  the  tubular  dentine,  the  contact  with 
which  is  practically  adhesive  consequently,  the  salts  are  protected  in 
slowly  depositing. 

A  band  about  a  tooth  is  open  in  comparison  to  such  a  filling  and  is 
washed  to  dillution  by  the  saliva;  enamel  is  not  porous  and  if  the  inter- 
rod  substance  be  decalcified  sufficiently  to  permit  deposits  of  protective 
salts,  the  actual  damage  is  done,  which  the  salts  are  expected  to  prevent. 
Again,  if  these  salts  were  sufficiently  active  to  protect  the  teeth,  the  con- 
tinued ingestion   of  such,  even  in  the  dilutions  of  the  human  mouth, 
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might  be  attc-nded  by  serious  conseciueiiccs  to  the  patient,  and  would  be 
the  best  possible  argument  for  not  using  any  such  metal. 

The  theory  that  these  supiiids  are  germicidal  has  been  used  against  the 
application  of  gold-plated  aj^plianccs  and  in  favor  of  plain,  reasoning  that 
more  salts  would  he  formed  from  the  plain  appliances,  hence,  greater  pro- 
tection of  the  adjacent  dental  tissues.  Just  the  reverse  is  true;  gold 
plated  German  silver  disintegrates  much  more  violently  and  rapidly, 
forming  more  salts  in  the  saliva  than  does  plain  (Figs.  2  and  5).  What 
really  happens  is  the  frequent  removal  and  bufting  necessary  for  ap- 
pearances, in  the  use  of  plain  arches,  disturbs  the  culture  spots,  prevent- 
ing acid  formation,  and  reducing  the  corrosion  to  such  described  in  Class 
II.,  Division  "C"  (Fig.  8). 

It  is  quite  likely  that  the  green  stains  in  salivary  calculus  are  the 
ordinary  salts  of  nickel  (apple-green)  and  copper  (greenish-blue) 
formed  very  slowdy  in  small  quantity  under  the  protection  of  the  calculus 
and  staining  the  wdiole  mass.  The  white  salts  gave  a  strong  reaction  for 
phosphorus  and  proved  to  be  phosphate  of  copper  and  zinc.  This  was 
disappointing,  as  it  w^as  expected  that  lactic  acid  acting  on  the  metals 
would  produce  lactates,  which,  while  known  to  be  soluble,  might  give 
some  signs  of  their  presence. 

It  was   determined  next  to  analyze  samples  of 
€xaniination  of         saliva  of  children  wearing  German  silver  appliances 
Saljpa.  for  some   time  and   showing  marked  corrosion.     A 

number  of  such  samples  were  requested  from  mem- 
bers of  this  society  and  five  received,  two  other  samples  were  collected ; 
out  of  these  seven  only  three  were  worth  analysis,  for  this  reason : 
It  was  found  a  very  difficult  thing  to  get  the  composite  of  several 
weeks'  saliva,  because  children  will  not  collect  the  50  c.  c.  necessary  to 
accurate  analysis  in  small  quantities  daily,  but  insist  on  filling  the  bottle 
in  a  day  or  two.  It  is  obvious  that  even  with  large  masses  of  German 
silver  in  the  mouth,  under  most  active  degeneration,  the  proportion  of 
salts  would  be  infinitesimal.  The  colloid  substances  in  the  saliva  might 
easily,  by  protecting  corroding  surfaces,  interfere  for  a  day  or  two  with 
the  formation  of  salts,  and  the  very  act  of  drawing  quantities  of  saliva 
from  the  mouth  would  "clean  up"  and  interfere  with  the  very  process  in 
which  we  are  interested. 

All  of  the  samples  submitted,  together  with  the  two  obtained  by  the 
writer,  were  open  to  this  objection.  In  two  of  these  analyzed,  furnished 
by  Dr.  Kemple,  it  was  found  later  that  the  whole  75  c.  c.  had  been  col- 
lected in  three  hours,  and,  of  course,  absolutely  no  nieuUic  salts  were 
obtained.  The  spark  spectra  test  for  metals  was  also  applied  with  a  simi- 
lar negative  result. 
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The  third,  D.  V.  E.  Barnes's  specimen  from  a  mouth,  where  plain 
German  silver  corroded  badly — time  of  collection  about  three  days — 
after  very  careful  work  gave  a  slight  reaction  for  copper;  not  enough 
to  be  convincing.* 

With  the  idea  of  definitely  settling  the  matter  small  cultures  of 
B.  acidi  lactici,  Witte's  peptone,  to  which  glucose  and  alkalinity  suffi- 
cient was  added,  were  prepared ;  in  one  was  placed  a  gold  plated  German 
silver  arch  and  in  the  other  a  20k.  platinous  gold  arch;  the  third  con- 
tained a  gold  plated  German  silver  "D"  band,  each  one  half  exposed  to 
the  air  of  culture  tube  to  get  the  action  of  any  gases,  if  such  were  found. 
After  two  weeks  these  were  carefully  examined  microscopically  with  no 
other  effect  than  the  action  of  the  hydrogen  sulphid  on  the  soldered  por- 
tion of  the  "D"  band,  and  sulphid  staining  on  the  gold  plated  German 
silver  arch;  the  platinous  gold  was  not  disturbed  nor  discolored. 

The  theory  that  acids  alone  corrode  German  sil- 

€orro$ion  of  ^^^  ^"  *^^  mouth  is  defective ;  Urst,  because  no  mat- 

0crman  Silver.  ter  how  long  the  exposure,  the  bar  or  band  would 
suffer  only,  as  a  tooth  does  in  the  retention  centers 
(Fig.  4),  while  it  is  well  known  that  after  long  exposure  the  whole  bar 
corrodes,  even  in  the  clean  spots  (Fig.  5).  We  have  no  reason  to  expect 
a  greater  degree  of  acidity  or  a  general  acidity  of  saliva  in  a  child  using 
a  bar  four  months  than  one  month.  General  acidity  of  the  saliva  can 
come  from  defective  metabolism,  yet  all  the  children  wearing  bars  can- 
not so  suffer,  while  the  degeneration  of  German  silver  arches  is  remarka- 
bly constant  as  to  primary  and  general  corrosion  in  all  children. 

Second,  a  greater  and  more  rapid  enamel  decalcification,  hence,  a 
greater  degree  of  acidity  has  been  noted  and  proven  under  noble  metal 
(Kemple's  experiment,  Figs.  10  and  16)  than  under  German  silver  bands, 
yet  all  things  being  equal,  carbohydrate  food  retention,  hence  acidity, 
should  be  the  same  in  each  for  the  same  mouth.  So  we  have  something 
in  the  presence  of  the  German  silver  bands  which  either  delays  the  forma- 
tion of  acids  or  breaks  it  up  after  being  formed.  Third,  after  continued 
application  of  the  German  silver  band  we  have  enamel  decalcification  like 
that  occurring  under  noble  metal  bands,  showing  a  pronounced  diminu- 
tion of  the  force  preventing  acidity  (Fig.  19).  Fourth,  it  will  be  noted 
from  the  tabulations  that  gold  plated  German  silver  disintegrates  much 
more  rapidly  and  violently  than  does  plain  German  silver  in  the  same 
mouth  (compare  Figs.  2  and  15),  which  should  not  be  the  case  if  acids 
were  the  only  factors.  The  craters  occurring  first  about  the  spots  where 
plating  is  lost  have  the  appearance  of  those  found  in  the  metals  comprising 
the  common  wet  electric  cell  (Figs,  i,  23  and  24). 


♦It  is  suggested  that  this  is  committee  work  impossible  to  accomplish  alone. 
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In  discussing  the  electrochemical  theory  of  decay  advanced  bv 
Bridgman  and  Chase,  VV.  D.  Miller  (Micro-organism  of  the  Human 
Mouth,  pages  137-141)  gives  an  experiment  with  a  zinc  tooth  filled  with 
gold,  exposed  in  an  electrolyte  (nearly  all  solutions,  particularly  of  salts 
and  acids,  are  electrolytes)  ;  the  zinc  tooth  was  rapidly  decomposed  be- 
cause the  whole  zinc  surface  became  electro-positive  (the  oxygen  side) 
to  the  gold,  which  is  electro-negative  (the  hydrogen  side).  What  is  of 
greater  import  to  us  is  that  the  electrolyte  in  ivhich  the  tooth  ivas  ex- 
posed ivas  also  decomposed;  the  basic  portions  appearing  as  ions,  or 
groups  of  atoms.  It  is  generally  accepted  that  all  substances  in  solution, 
except  certain  colloid  materials  exist,  not  as  salts  in  water,  but  in  a  state 
of  electrolytic  dissociation ;  thus,  in  a  solution  of  sodium  chlorid  the 
ions  of  the  metal  sodium  are  electro-positive  to  the  ions  of  chlorin.  which 
is  electro-negative. 

Referring  to  the  table  of  Berzelieus  of  electro-posiiive  and  negative 
substances  we  find  the  metals  appearing  in  plain  and  gold  plated  German 
silver,  gold  and  copper  high  in  the  scale  of  electro-negative  subst.inccs. 
zinc  just  as  high  in  the  electro-positive,  with  nickel  very  near  it  and  dis- 
tinctly positive  to  gold  and  copper.  So  any  retention  center  between  gold 
plated  German  silver  and  tooth  becomes  a  little  battery  (Fig.  24),  just 
so  soon  as  the  gold  plating  fails  in  spots  (Fig.  20),  and  the  acids  are 
formed  in  sufficient  quantity  to  attack  the  exposed  metals  (Fig.  4).  That 
the  action  is  violent  the  slides  fully  show  (Figs,  i,  5  and  23),  and  it  is 
limited  respectively  either  by  dilution  of  the  acids  by  mouth  tluids,  by  a 
coating  formed  by  some  of  the  colloid  substances  found  in  saliva,  which 
are  not  electrolytically  dissociative,  or,  what  is  most  likely,  complete 
electrolytic  dissociation  of  the  media  and  all  contained  in  the  retention 
center,  delaying  further  bacterial  growth,  followed  by  the  deposition  of 
insoluble  metallic  sulphids  on  the  corroding  surface. 

Relative  to  the  action  of  dissociation  as  a  bactericidal  agent  little 
has  been  written,  but  it  is  established  that  in  passing  light  currents 
through  culture  tubes  in  testing  electricity  as  a  germicide  electrolytic 
dissociation  occurred  in  the  culture  making  the  media  an  electrolyte  to 
the  destruction  of  bacteria  (Cohen  and  Mendelsohn,  quoted  by  Stern- 
berg's Bacteriology.) 

The  dissociated  metals  produced  by  electrolysis  exist  in  solution  in 
the  saliva,  as  ions,  and  unite  as  suggested  before,  or  are  ingested  as 
such. 

The  coatings  of  insoluble  sulphids  protect  the  fresh  craters  (Fig. 
2),  but  in  turn  they  become  retention  centers  (Fig.  5)  in  which  fresh 
cultures  grow,  fresh  acids  are  formed,  recharging  the  battery  again  :  new 
spots  are  attacked  to  the  ultimate  electrolysis  of  all  surfaces  (Figs.  i.  23 
and  24). 


Miller  (Ibid.)  has  shown  that  enamel  is  absolutely  a  non-conductor 
of  electricity  and  can  have  no  part  in  electrolysis,  except  that  of  passively 
suffering  from  the  products  of  it.  The  rapid  decalcification  under  noble 
metal  bands  is  confirmative,  for  about  such  bands  and  bars  there  can  be 
absolutely  no  electrolytic  dissociation;  so  we  have  the  retention  centers 
under  these  noble  metal  bands  undisturbed  to  the  formation  of  cultures, 
which  are  not  dissociated,  as  they  are  under  German  silver,  and  therefore 
produce  rapid  degeneration  of  the  adjacent  enamel  (Figs.  15  and  16). 

The  platinum,  iridium,  gold,  copper  and  silver  entering  into  noble 
metal  appliances  are  all  practically  electro-negative  to  each  other;  the 
enamel  of  the  teeth  is  a  non-conductor  and  all  of  the  acid  resulting  from 
bacterial  growth  spends  its  force  upon  the  tooth,  while  in  German  silver 
electrolysis  occurs  and  the  action  is  all  along  the  line  of  the  appliance. 

It  is  also  interesting  to  note  that  when  very  small  portions  of  zinc 
exist  as  in  the  higher  gold  solders  reduced  with  spelter  or  even  in  20  k. 
platinous  gold  alloys  (as  shown  in  tabulation),  electrolysis  begins  and 
corrosions  exist ;  this  is  the  greatest  proof  possible  of  the  correctness  of 
the  theory  of  electrolysis  of  all  appliances  containing  base  metal. 

It  is  possible  to  successfully  gold  plate  these  zinc  alloyed  golds, 
even  in  the  lower  karats  of  14k.  to  lok.,  giving  freedom  from  electrolysis, 
except  where  abrasions  expose  the  original  metal. 

A  study  of  old  bridges  where  German  silver  "dutchman"  had  been 
used  and  exposed  in  finishing  will  show  electrolysis  of  the  German  silver, 
with  craters  cut  just  as  in  gold  plated  German  silver. 

The  rapid  degeneration  and  breakage  of  brass  ligatures  crossing 
platinous  gold  or  gold  plated  German  silver  arches  (Fig.  7)  as  compared 
with  more  lasting  wear  over  plain  German  silver  arches  is  due  to  electro- 
lytic action. 

All  of  the  brass  appliances  examined  except  those  in  contact  with 
noble  metals  or  gold  plating,  such  as  ligature  crossings  showed  less  dam- 
age than  did  plain  German  silver  (Fig.  103).  This  fact  but  confirms  the 
idea  of  electrolysis ;  in  brass  we  have  but  one  electrolytic  opposite  each, 
viz.,  copper  and  zinc ;  in  gold  plated  German  silver ;  gold  and  copper 
opposed  to  nickel  and  zinc. 

One  of  the  most  striking  features  of  the  inspection  of  many  gold 
plated  German  silver  anchorage  bands  is  the  immunity  to  corrosion  that 
passage  under  the  gingival  line  affords,  all  of  the  gold  plating  being  in- 
tact under  that  line,  a  complete  row  of  craters,  just  at  it  and  loss  of  gold 
plating  beyond  it ;  to  the  writer's  mind  this  is  a  confirmation  of  the  idea 
that  the  gingival  secretion  is  colloid  to  the  prevention  of  electrolysis. 


The  toxocology  of  the  metals,  copper,  and  zinc 

toxic  effects  ^""^  nickel  which  go  to  make  up  German  silver  is 

Of  IHctal  worth  consideration,  but  it  cannot  be  elaborated  suf- 

flppllanccs.  ficiently  to  be  convincing.     As  zinc  and  nickel  are 

very  slowly  absorbed  via  the  gaslro-inlestinal   tract, 

like  copper,  and  as  they  form  such  a  minor  portion  of  German  silver  as  to 

be  almost  a  negligible  quantity,  they  may  be  considered  systemically  under 

copper, 

Cushny  {Pharmacology  and  Therapeutics)  says,  when  a  solution  of 
metallic  salts  comes  in  contact  with  mucous  membrane  of  the  mouth  or 
stomach  the  albumen  displaces  the  acid  portion  of  the  salt,  forming  an 
albuminate  more  or  less  stable.  The  major  portion  of  a  dose  of  metallic 
copper  will  pass  through  the  gastro-intestinal  tract  unabsorbcd  unless 
there  are  abrasions  or  continued  use  of  the  remedy  produces  local  ulcera- 
tion in  the  mucosa.  That  absorbed  passes  directly  into  the  blood  accord- 
ing to  Robert,  attaching  itself  to  the  red  blood  curpu^cle  at  once.  Taken 
by  the  mouth  it  does  not  produce  poisoning,  because  it  is  so  slowly 
absorbed  and  is  withdrawn  rapidly  from  the  blood  by  the  liver. 

Ryan  {Copper  in  Human  Liver,  University  of  Pennsylvania,  Medi- 
cal Bulletin,  June,  1907)  found  it  constant  in  the  liver  not  as  n(jrnial,  but 
accidental,  derived  from  copper-bearing  foodstufts,  many  vegetables  and 
oysters  containing  copper. 

Slowtzoff  claims  it  forms  stable  albumen  compounds,  such  as  the 
nucleinate  in  the  liver,  and  because  of  their  stability  it  is  excreted  slowly. 
In  copper  and  brass  workers,  acute  febrile  gastro-intestinal  catarrh, 
nausea,  vomiting  or  colic  and  diarrhea,  followed  by  paralysis,  with 
green  discoloration  of  the  skin  occur.  "Brass  founders  ague"  is  rare 
and  due  to  inhalation  of  gases  in  casting,  but  anemia  even  to  chlorosis  is 
common  with  enlarged  salivary  glands.  In  toxic  doses  the  central  nerv- 
ous system  and  the  kidneys,  by  which  it  is  excreted,  are  involved,  par- 
ticularly after  long  ingestion.  It  is  apparent  that  the  only  danger  in  the 
use  of  German  silver  in  the  mouth  is  from  the  continued  ingestion  of  its 
disintegration  products. 

This  is  precisely  what  happens  in  orthodontia ;  the  average  quantity 
of  German  silver  exposed  to  mouth  tiuid  is  as  follows : 

Grains  Whole  tie-up 

One  anchorage  band  weighs.  ...  1 1.39  Four  bands  weigh.  .  .45.56 

One  arch  cut  to  suit  weighs 19.40  Two  arches  weigh.  .  .38.80 

One  average  ligature  weights.  .  .     .616  Ten  ligatures  weigh,   fwb 

Total  weight  of  "tie-up" 90.5^ 
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A  g-old-platecl  German  silver  arch  uced  about  a  month,  and  of  average 
corrosion,  showed  a  loss  of  one-ninth  by  weight  when  balanced  with  a 
new  one  of  similar  measurement,  micrometer  scale,*  the  total  weight  of 
a  full  "tie-up"  is  ninety  grains,  thus  giving  a  monthly  dosage  of  ten 
grains  of  metal ;  from  the  writer's  study  of  used  appliances  the  second 
month's  corrosion  should  be  in  greater  ratio  than  the  first,  and  unques- 
tionably there  can  be  found  many  cases  of  children  wearing  German  sil- 
ver appliances  with  slight  symptoms  of  metallic  poisoning. 

Of  two  cases  of  alternate  constipation  and  diarrhea,  accompanied 
by  colic,  and  one  case  of  chlorosis  in  an  adult  the  writer  is  personally 
cognizant ;  on  the  removal  of  the  appliances,  at  the  physician's  suggestion, 
the  cases  cleared  up.  Two  other  cases,  one  of  anemia  and  one  of  en- 
larged submaxillary  glands,  the  writer  has  on  good  authority,  both 
recovering  on  removal  of  appliances.  These  could  hardly  all  be  coinci- 
dence, and  it  would  not  be  well  to  state  before  this  audience  that  such 
were  caused  by  malnutrition  due  to  crippling  mastication  by  the  ortho- 
dontic appliances. 

The  fact  that  there  are  comparatively  few  cases  of  metallic  poisoning 
in  children  wearing  masses  of  German  silver  and  soft  solder  in  connec- 
tion with  gold  in  the  mouth  for  long  periods,  may  be  explained  not  on 
the  basis  of  the  chemical  corrosion  of  the  metals,  with  daily  ingestion  of 
salts  formed,  for  if  such  were  the  case,  symptoms  of  metal  poisoning 
would  be  the  rule  rather  than  the  exception,  but  rather  on  that  of  electro- 
lytic dissociation  producing  the  ions  of  these  metals  and  salts,  that  the 
daily  dosage  is  of  metallic  copper,  nickel  and  zinc,  which  it  has  been  shown 
are  slowly  absorbed. 

May  we  not  now  raise  the  question  of  just  how  seriously  we  shall  be 
taken  as  a  profession  which  in  one  breath  plumes  itself  on  mouth  proph- 
ylaxis and  in  the  next  preaches  the  continued  use  in  the  same  mouth 
of  so  filthy  a  thing  as  corroded  German  silver? 

What  of  our  status  with  our  medical  confreres  called  by  the  laity 
when  systemic  conditions  in  our  little  patients  demand  a  consultation, 
if  the  removal  of  such  appliances  (ordered  by  them)  and  the  clearing  up 
of  the  symptoms  are  so  closely  associated  as  cause  and  efifect? 

Dr.  Pullen  {Ibid.)  quoting  a  goldsmith,  says,  "Gold  is  a  metal  capa- 
ble of  alloying  in  so  many  different  ways  that  it  is  possible  to  at  least 
duplicate  if  not  excel  any  of  the  qualities  possessed  by  the  alloy  German 
silver." 

The  foregohig  statement,  in  the  humble  opinion  of  the  writer,  has 
been  more  than  verified  in  the  paper  (compare  Figs.  5  and  6  with  Figs. 

*  The  defects  in  this  comparison  are  known  to  the  writer  but  it  was  all  possible 
in  the  time  available. 


14  and  i),  German  silver  by  every  count  has  been  proven  unfit  for  use  in 
tlie  mouth,  and  the  mystery  is,  why  we  have  used  it  so  long. 

It  has  never  been  a  question  of  expense,  we  are  sure,  the  cost  of  an 
appliance  is  in  direct  ratio  to  the  labor,  not  the  material  consumed  in  its 
manufacture.  Twenty  karat  platinous  gold  appliances  cost  but  one  quar- 
ter more  than  gold  plated  German  silver  appliances,  and  they  may  be 
then  cashed  at  one-half  on  the  original  cost,  or  boiled,  altcrc*!,  polished 
and  used  many  times  again.  Who  would  think  for  an  instant  of  using  a 
German  silver  arch  a  second  time? 

If  the  use  of  noble  metal  appliances  becomes  general  the  orthodon- 
tist will  be  compelled  to  see  his  patient  more  frequently  than  heretofore, 
and  completely  removing  all  arches  and  retainer  bars  (which,  if  possible, 
should  be  made  removable  without  disturbing  cemented  anchorage),  give 
careful  prophylactic  treatment  at  least  once  every  two  weeks,  for  while 
cement  will  protect  teeth  about  and  under  bands,  the  tooth  contact 
points  along  the  line  of  arch  and  ligatures  will  do  greater  harm  to  the 
enamel  than  German  silver  if  not  so  disturbed. 

The  sentiment  of  our  beloved  profession  as  to  materials  has  always 
been  of  the  very  highest  type,  one  of  which  we  might  justly  be  proud; 
"the  best"  has  ever  been  "none  too  good,"  and  we  are  sure  that  this 
society  will  subscribe  again  to  it  in  the  words  of  Dr.  C.  N.  Johnson. 
slightly  transcribed,  who  said  recently :  "Nothing  yet  devised  by  the 
ingenuity  of  man,  or  even  distilled  in  the  great  alchemy  of  nature,  is 
quite  good  enough  to  go  into  a  human  tooth  (mouth)," 

The  writer  wishes  herewith  to  make  all  due  acknowledgment  of 
help  had  in  mouth  experiments  to  the  members  of  this  society ;  for  physi- 
cal tests  to  the  National  Bureau  of  Standards ;  for  analysis  and  assays  to 
Professor  'M.  R.  Schmidt,  of  the  Johns  Hopkins  University,  Department 
of  Chemistry ;  for  Bacteriology,  to  Dr.  Clausses,  Johns  Hopkins  Medical 
School. 


Discussion  of  Dr.  6rie<)(s's  Paper. 

No  one  here  can  question  the  results  which  we 
Dr.  0.  Ji.  I)awlcy.  have  had  presented  before  us.  They  can  only  be 
disproven  by  a  long  and  exhaustive  study  of  the 
problems,  as  Dr.  Grieves  has  given.  We  are  extremely  fortunate  in  hav- 
ing a  man  to  investigate  the  matter  as  carefully  as  has  Dr.  Grieves,  and 
fortunate  in  having  him  present  it  as  one  who  is  not  practicing  our  spe- 
cialty. His  report  is  thus  impartial.  We  must  discuss  such  matters  in  an 
absolutely  scientific  manner. 

His  findings  agree  remarkably  with  my  own  clinical  experience.  For 
the  last  two  years  I  have  had  considerable  experience  in  the  use  of  the 
noble  metals.  I  have  said  many  times  that  I  did  not  think  I  injured  the 
teeth  either  with  German  silver  or  with  the  noble  metals.  The  question 
now  is  whether  I  have  not  injured  many  teeth  in  both  ways,  for  I  have 
not  examined  those  teeth  microscopically.  I  believe  we  have  had  in- 
juries to  teeth  with  both  metals.  Since  using  the  noble  metals  I  have 
found  that  patients  wearing  such  arches  need  more  attention. 

I  have  no  doubt  that  in  many  cases  the  care  of  the  mouth  can 
be  such  that  German  silver  can  be  used  without  much  detriment,  and 
as  Dr.  Grieves  has  found,  it  has  its  value :  there  is  an  element  that 
makes  for  the  preservation  of  the  tooth.  Now,  whether  the  detrimental 
influences  of  that  metal  are  such  as  should  cause  us  to  abandon  its  use, 
is  the  question  for  us  to  determine.  I  took  up  the  use  of  the  precious 
metals  mainly  from  the  standpoint  of  their  strength.  I  have  made  a  num- 
ber of  tests  of  noble  metals  in  comparison  with  German  silver  as  to 
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their  tensile  strength.     Those  were  made  at  first  by  a  man  in  the  State 
University  of  Columbus.     He  has  now  moved  to  Iowa. 

In  three  sets  of  tests  the  counts  favored  the  noble  metals.  It  has 
been  stated  during  the  past  year,  in  one  instance  at  least,  by  the  editor 
of  the  Orthodontia  Department  of  the  Western  Dental  Journal,  that 
German  silver  is  the  stronger;  that  no  metal  will  take  its  place  when 
rolled  into  thin  strips.  The  tests  made  by  Professor  Fish  have  dis- 
proved that.  I  did  not  get  as  great  strength  with  it  in  thin  strips  as  with 
iridio-platinum. 

In  tests  recently  made,  one  sample  of  German  silver,  of  the  thickness 
of  clamp  bands  and  of  the  same  width,  has  shown  greater  strength  than 
a  similar  piece  of  iridio-platinum.  That  is  the  only  one  that  has 
shown  equal  strength  in  my  tests.  So  far  as  the  spring  of  the  arches  is 
concerned,  the  tests  I  have  made  have  been  in  favor  of  the  platinous  gold 
arch.  I  had  intended  to  bring  with  me  a  little  instrument  for  testing  in 
ounces  the  spring  of  these  materials.  I  took  many  old  arches  and  tested 
them ;  also  new  arches.  There  is  no  value  in  the  German  silver  as  to 
spring  power  over  the  noble  metal  arch,  nor  in  the  life  of  the  metal. 

After  nearly  two-years'  use  of  platinous  gold  arches,  so  far  as  the 
injury  to  the  teeth  is  concerned,  I  may  report  as  follows:  I  have  not 
examined  teeth  with  a  microscope,  but  with  the  naked  eye.  My  experi- 
ence is  that  there  would  be  more  danger  than  where  German  silver  is 
used,  but  this  danger  can  be  entirely  obviated  by  proper  care  of  the 
patient.  In  no  case,  where  the  patient  has  taken  proper  care  of  the 
teeth,  and  received  proper  attention  from  myself,  has  there  been  any 
injury  to  the  teeth.  I  think  the  detrimental  influence  can  be  entirely 
obviated  by  proper  care  of  the  patient,  but  it  means  greater  care,  and  that 
is  something  which  we  should  all  take  into  consideration  in  future. 

I   wish  to  thank  the  essayist  for   his  excellent 
Dr.  KojO.  paper  ;  he  has  beautifully  shown  his  experiments,  and 

explained  fully  how  bad  the  German  silver  appli- 
ances are.  I  have  been  testing  all  these  appliances  and  I  agree  with  him 
that  the  noble  metal  appliances  must  take  the  place  of  those  constructed 
of  German  silver. 

In  his  discussion  Dr.   Hawley  brought  up  the 
Dr.  KOflCrs.  point  that  it  is  possible  to  prevent  any  ill  cflfects  on 

the  teeth  by  proper  care  of  them.  I  have  discovered 
a  very  effective  method  which  may  be  used  by  the  patient.  Use  a  very 
small  brush,  with  a  single  row  of  bristles.  If  the  nurse  or  mother  is 
instructed  in  the  proper  use  of  this  brush,  excellent  results  will  be  gained. 
I  have  been  so  impressed  with  the  advantages  of  this  brush,  to  be  used  by 
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the  children,  that  I  purchased  two  or  three  dozen  of  them  and  wish  to 
present  one  to  each  member.  I  wish  each  one  of  you  to  take  one  of  them, 
remembering  the  fact  that  it  will  accomplish  wonders  when  used  in 
accordance  with  proper  instructions. 

I   have  used  this   roller  brush  referred  to  for 

Dr.  I)awley.  more  than  a  year,  and  always  give  the  patient  instruc- 

tions as  to  how  it  shall  be  used. 

I  wish  to  express  my  delight  at  listening  to  this 

Dr.  H^mplC.  paper,  because  I  believe  Dr.  Grieves  has  presented 

a  subject  that  is  of  vital  importance  not  only  to  the 
orthodontist,  but  to  every  dentist  who  attempts  the  correction  of  mal- 
occlusion in  any  way.  It  is  gratifying  when  a  person  can  have  his  own 
humble  opinions  supported  by  such  proof  as  Dr.  Grieves  has  presented. 
In  Detroit  last  year  Dr.  Pullen  introduced  this  subject  of  noble  metals 
versus  base  metals,  as  used  for  regulating  appliances,  and  in  the  dis- 
cussion at  that  time  I  referred  to  the  more  careful  cleansing  of  the  teeth 
which  I  thought  would  be  required  where  the  noble  metal  appliances  are 
used.  In  some  of  the  reports  of  that  discussion  I  was  credited  with 
recommending  the  use  of  German  silver  appliances  in  preference  to  those 
of  noble  metal ;  but  I  did  not  do  that,  because  I  have  not  been  using  the 
German  silver  appliances. 

In  regard  to  the  point  made  by  Dr.  Rogers,  I  have  felt  the  difficulty 
of  securing  the  cooperation  of  the  patient  with  one  or  two  exceptions,  or 
of  the  parent  or  nurse,  to  such  an  extent  as  would  insure  the  absolute 
cleanliness  of  the  child's  teeth,  whether  they  use  the  rolling  tooth  brush 
or  any  other.  Dr.  Rogers  gave  me  one  or  two  of  the  little  tooth-brushes 
having  the  single  row  of  bristles  in  Boston  a  year  or  more  ago,  and  since 
then  I  have  had  my  patients  use  this  brush,  along  with  the  other  brushes. 
I  believe  the  responsibility  of  cleaning  the  teeth  rests  absolutely  on  the 
shoulders  of  the  orthodontist.  We  can  not  depend  upon  the  patient, 
parent  or  nurse  for  keeping  the  teeth  clean.  The  arches  and  ligatures 
must  be  taken  out  of  the  mouth  at  very  frequent  intervals  and  the  sur- 
faces of  the  teeth  polished.  I  can  see  but  one  way  of  accomplishing  that, 
and  that  is  to  remove  the  appliances,  and  not  only  cleanse  the  labial  and 
lingual  surfaces,  and  make  use  of  floss,  etc.,  but  to  polish  every  inter- 
proximal surface.  I  want  to  thank  Dr.  Grieves  for  the  points  he  has 
brought  out  in  the  paper,  and  to  express  my  appreciation  of  his  devoting 
himself  as  he  has  to  such  an  exhaustive  study  of  the  subject. 

I  am  thankful  we  have  had  such  a  paper  pre- 
Dr.  Barnes.  sented  in  so  able  a  manner.     It  is  thoroughly  scien- 

tific. Dr.  Grieves  has  spoken  about  the  devil  and 
the  deep  sea ;  it  is  true  we  are  in  such  a  position.     We  get  certain  effects 
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with  Genuaii  silver  rmd  certain  clYccts  with  the  noble  mclals  through 
carelessness.  We  nia}-  (haw  tliis  conohision  :  that  as  much  of  our  treat- 
ment as  possible  must  be  expended  upon  the  temporary  teeth.  There 
we  can  eliminate  the  decay  problem  and  produce  an  effect  on  the  per- 
manent teeth  without  much  actual  application  to  the  permanent  teeth. 
\\'c  must  realize  the  fact  that  the  children  must  keep  the  appliances  clean. 
Many  of  these  cases  show  us  the  very  worst  of  mouth  conditions. 

One  fact  might  be  considered  in  the  use  of  German  silver  which 
has  not  been  brought  out,  and  that  is,  if  the  appliances  made  of  German 
silver  should  involve  the  principle  of  fixation  in  one  direction  and  flexi- 
bility in  another,  so  that  the  teeth  can  move,  that  will  have  the  effect  of 
renewing  the  surfaces  of  the  German  silver.  A  certain  friction  is  thus 
produced.  I  think  Dr.  Grieves's  conclusions  must  make  us  realize  that 
we  must  eliminate  ligatures  as  much  as  possible :  also,  that  we  must 
cement  bands  to  place.  We  must  have  no  gold  plate  where  we  use  Ger- 
man silver.  If  we  use  noble  metals  it  must  be  with  a  distinct  warning 
to  the  patient.  In  the  German  silver,  if  discoloration  ocurs,  that  is  a  warn- 
ing to  the  patient  that  cleaning  is  required. 

Dr.   Grieves   told   us   in   the  beginning   he   was 

Dr.  Voting.  simply  scraping  around  the  edges  of  the  subject.     I 

hope  he  will  keep  on,  because  I  think  he  has  given 

it  a  pretty  good  dig.     I  would  like  to  ask  him  in  regard  to  the  x  and  z 

spring  gold  which  he  spoke  of  testing  as  to  the  load  it  would  bi'ar.  whether 

it  was  annealed  or  not? 

It  was  just  as  it  came  from  the  manufacturer. 
Dr.  Grkwcs.  The  jeweler  did  not  anneal  the  gold.     It  was  just  as 

it  was  purchased. 

Did  you  purchase  the  gold  in  the  gauge  in  which 

Dr.  Voung.  i  v  o 

you  used  it  ? 

Dr.  Grieves.  Vcs. 

I  think  you  will  find,  if  the  two  arches  are  an- 

Dr.  Voung.  nealed.  the  one  that  has  the  least  copper  in  it  will 

be   much   softer   and   have   nothing   like   the    spring 

that  the  other  will  have,  and,  consequently,  you  can  solder  the  one  with 

22  k.  solder ;  i.  c,  arch  hooks,  and  still  maintain  the  spring,  while  with 

the  other  one  you  can  not. 

Dr.  Grieves  also  spoke  of  ligatures.  1  have  been  talking  with  him 
about  the  ligature  question,  and  I  want  to  pass  around  a  ligature  I  had 
in  a  mouth  for  probably  ten-days'  time.  It  is  made  of  sterling  silver 
vi^ire.  and  you  will  observe  that  where  twisted  over  the  arch  it  is  very 
black,  while  all  the  rest  of  it,  which  was  under  the  gum  margin,  is  as 
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bright  as  when  placed  in  the  mouth.  I  have  been  using  these  ligatures 
but  a  very  short  time,  but  so  far  as  I  have  used  them,  they  work  more 
nearly  like  the  brass  wire  ligature  than  anything  I  have  found.  I  have 
used  gold  ligature  wire  for  two  years,  but  it  has  not  proved  satisfactory. 
This  silver  wire  I  believe  will  work  out  very  nicely.  I  am  satisfied  that 
it  is  a  mistake  to  use  brass  wire  ligatures  around  a  gold  arch.  I  have 
come  to  the  same  conclusion  as  Dr.  Grieves  in  that  respect.  As  I  re- 
ported in  Detroit  a  year  ago  I  have  had  trouble  because  of  dissolution  of 
the  enamel  surfaces  on  the  anterior  teeth,  upper  and  lower.  I  believe 
when  we  exclude  all  base  metals  from  the  mouth  we  will  have  very  much 
less  trouble  with  any  deleterious  action  on  the  teeth  from  gold  appliances. 

Here  is  a  raw  silk  ligature  which  may  be  secured  in  Paris.  I  told 
Dr.  Grieves  I  like  it  because  it  shrinks  for  a  long  time,  but  that  it  does 
become  foul  and  set  up  irritation.  I  suggested  sterilizing,  or  treating  it 
with  ten  per  cent,  silver  nitrate.  He  suggested  using  another  solution. 
Van  Horn  and  Sawtelle  told  me  absolutely  that  silk  ligatures  will  not 
shrink.  I  replied,  "Then  I  have  not  been  using  silk ;  for  the  material  I 
have  used  will  shrink  for  five  months  in  constant  use."  I  sent  a  couple 
of  skeins  to  Mr.  Sawtelle ;  he  now  says  it  is  silk.  I  said,  "Then  you 
are  wrong."  Last  Friday  he  told  me  he  thought  he  would  be  able  to  treat 
this  material  so  that  it  will  be  permanently  sterile  in  the  mouth,  and  if  he 
does,  I  believe  that  between  the  silk  ligature  and  the  silver  wire,  we  can 
dispense  with  anything  else  for  ligatures.  The  silver  wire  was  in  part 
annealed,  and  part  not.  Unannealed  silver  will  be  bright,  and  the  an- 
nealed will  have  a  whitish  appearance.  You  can  only  procure  the  silver 
wire  to  order.    It  was  originally  prepared  for  use  in  surgery. 

The  essayist  also  spoke  of  systemic  troubles  from  the  effects  of 
German  silver.  This  is  a  subject  that  I  would  like  to  hear  more  about, 
especially  from  the  men  who  have  been  at  this  work  for  a  number  of 
years,  and  usmg  German  silver  appliances.  I  have  had  one  patient 
where  it  was  a  very  grave  question  if  there  was  not  a  systemic  effect  from 
German  silver ;  there  was  a  pronounced  stomach  irritation,  and  the 
patient  has  improved  very  markedly  after  the  removal  of  German  silver 
appliances.    I  am  not,  however,  prepared  to  say  that  caused  it. 

Were  the  German  silver  appliances  replaced  with 
Uiat$#ll.  ^j^^gg  ^^^^  £^^j^  ^^j^^j.  ^g^^j  p 

The  child  was  in  so  delicate  a  condition  for  a 

Dr.  Voting.  time  that  if  the  German  silver  was  to  be  removed 

she  was  not  physically  able  to  have  retention  put  in 

place.     I  hardly  knew  whether  to  take  the  appliances  off  and  allow  her 

to  go  for  a  time,  or  leave  them  on.    I  left  them  on  for  a  short  time ;  then 
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I   removed   the   German   silver  and   used  retainers   made   from  precious 
metals,  and  from  that  time  she  improved. 

In  another  case  wherein  four  clamp  bands  made  of  German  silver 
were  used  for  retention  purposes  on  the  first  molars,  the  patient  wore 
them  for  two  years  when  the  upper  two  were  removed,  and  last  year 
she  developed  enlarged  submaxillary  glands.  The  physician  consulted 
with  me  regarding  the  appliances  in  the  mouth.  He  said  he  really  be- 
lieved the  metal  liad  nothing  to  do  with  it,  but  "they  would  feel  belter  if 
it  was  off."  I  removed  the  appliances.  I  saw  the  patient  a  few  days 
ago.  The  glands  are  almost  normal  and  everything  going  on  nicely. 
That,  of  course,  is  not  concluisve  either. 

As  to  the  question  of  removing  gold  arches  I  do  not  believe  this  to 
be  necessary.  When  kept  absolutely  clean  without  removing  it  is  much 
more  agreeable  to  the  patient  not  to  have  them  removed  and  religatt-d  in 
the  mouth.  The  teeth  can  be  thoroughly  polished  with  suitably  arranged 
wood  sticks  and  pumice,  without  dislodging  ligatures  at  all.  If  you  use 
silver  ligature  wires  I  think  you  need  not  worry  about  polishing  under  the 
ligatures  themselves. 

Dr.  OttfKllflUl.  Why  not  ? 

Because  I  do  not  think  they  will  be  very  un- 
Dr.  younf.  cleanly.     The  ligature  remains  perfectly  bright  un- 

der the  gum. 

If  I  understand  the  essayist  at  all.  tiie  danger  is 

Dr.  OttelcngUi.         at  the  point  of  contact  between  the  gold  arch  and 

the  teeth.     I  can  not  see  what  the  ligature  has  to  do 

with  it.    If  you  keep  the  arch  in  contact  with  the  teeth  the  ligature  simply 

assists  in  holding  it  there,  whether  the  ligature  be  sterile  or  not.     The 

danger  is  at  the  point  of  contact  between  the  arch  and  the  tooth. 

The  ligature  is  merelv  a  mechanical  force  there. 
Dr.  mms.  s^^i^^iy  ^^^^ 

I  take  exception  to  that.     With  brass  and  gold, 
Dr.  young.  for  a   high   and   a   low   electric   potential,   I    believe 

there  is  electrolytic  action  set  up  such  as  you  do  not 
get  with  gold  or  silver  ligature  wires. 

That  mav  have  a  deleterious  elTect  on  the  arch, 
Dr.  Ottolcnaul.        ^^^^  ^^^  ^„  ^1^^  ^^^^^^ 

Dr.  young.  I  believe  it  does  have  an  effect  on  the  tooth. 

Silver  in  the  table  is  classed  rather  near  gold. 
Dr.  Qrieocs.  anfl  you  have  less  action  electrolytically  with  silver 

than  with  brass,  because  brass  has  zinc  in  it.  There- 
fore, there  would  be  more  damage  from  the  silver  than  from  the  brass 
wire  over  a  gold  arch. 
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That  is  true,  bat  when  you  use  a  silk  ligature 
Dr.  OttOlJUflUi.  you  have  no  such  action  at  all.     Is  this  caries  caused 

by  electrolytic  action,  or  prevented  by  it?  Let  us 
understand  your  position. 

My  idea  is  that  caries  is  prevented  entirely  by 
Dr.  mm$.  ^j^g  electrolytic  action. 

Dr.  OttOktlflUi.  Then  the  silver  ligature  is  a  bad  one  ? 

Dr.  Gricpes.  Just  so. 

That  is  what  I  want  to  get  at.  I  have  used  silver 
Dr.  Voung.  ligatures  only  about  two  weeks.    If  there  is  any  way 

to  get  light  on  the  subject,  I  want  to  get  it.  As 
to  the  spring  of  the  arches :  I  have  found  spring  gold  so  much  more 
elastic  than  German  silver  that  I  am  using  seventeen  and  eighteen  gauge 
arches  instead  of  sixteen.  I  have  used  ten  per  cent,  of  silver  nitrate 
somewhat  on  teeth  to  prevent  any  bacterial  growth,  and  so  far  have  found 
it  very  beneficial,  and  no  discoloration  of  enamel  has  resulted. 

As  to  the  patient  failing  to  keep  the  teeth  clean  with  appliances  in 
the  mouth,  I  do  not  agree  with  that  statement.  I  have  had  many  patients 
who  have  kept  the  teeth  as  clean  as  any  one  could  desire.  Sometimes  the 
patient,  and  sometimes  the  nurse,  has  done  it.  For  three  years  I  have 
had  my  patients  use  not  only  one  of  these  little  single  row  tooth-brushes 
(roller  brush,  baby  size),  but  four  of  them;  one  is  used  after  each  meal 
and  one  upon  arising.  They  use  them  to  brush  around  the  appliances 
after  using  the  regular  tooth-brushes.  These  brushes  are  only  made  of 
soft  bristles,  and,  if  they  are  used  two  or  three  times  a  day,  they  become 
so  soft  that  they  are  ineffective. 

Of  course,   I   am  perfectly  delighted  with  this 
Dr.  OttOkngui.  paper.     I  was  delighted  when  Dr.  Grieves  accepted 

an  invitation  to  write  the  paper,  because  I  knew 
what  its  character  would  be.  Dr.  Pullen  last  year  carried  us  up  on  the 
top  of  the  mountain  with  reference  to  this  matter,  and  now  Dr.  Grieves 
has  carried  us  down  into  an  abyss  and  left  us  there,  and  I  want  to  ask 
him  if  he  can  not  perhaps  show  us  the  path  back? 

No  doubt  much  can  be  accomplished,  as  Dr.  Young  says,  by  use 
of  the  elbow  and  four  tooth-brushes :  one  can  not  be  used  three  times 
a  day  and  be  efficient  for  many  days.  Since  dentists  are  using  "any 
old  tooth  paste,"  etc.,  Why  can  not  we  do  better  than  that?  We  have 
a  particular  place  to  cleanse,  namely,  where  the  arch  comes  in  contact  with 
the  teeth.  I  believe  we  are  safe  enough  with  the  D  bands  where  they 
are  cemented  to  place.  Dr.  Grieves  admits  they  are  safe  enough  when 
cemented.  We  have  to  deal  more  particularly  with  the  more  loosely 
applied   metal  parts — the   arch  in  its   contact  with   the  tooth   surfaces. 
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Can  we  have  something  to  use  with  the  brushes  to  act  as  a  chemical 
cleanser?  I  think  that  such  an  agent  would  operate  much  better  than 
just  depending  on  brush  work. 

When  Dr.  Ottolengui  tells  us  practically  that  a 

Dr.  Boguc.  clean  tooth  does  not  decay  he  is  very  .sound.     When 

Dr.  Young  tells  us  about  the  electrolytic  inthicnce 
of  gold  upon  brass,  he  is  going  into  a  garden  where  he  is  not  acquainted. 
Uq  si)eaks  of  a  certain  silk,  which  I  have  been  using  now  for  twenty- 
five  years  or  longer.  That  silk  will  absorb  in  a  very  few  hours  in- 
jurious materials  enough  to  be  dangerous.  He  may  sterilize  it  as  much  as 
he  will,  but  if  it  stays  in  the  mouth  it  will  again  become  contaminated. 
These  are  elementary  facts,  and  I  am  glad  to  have  them  brought  up  as 
Dr.  Grieves  has  done.     It  should  be  a  great  advantage  to  us. 

Dr.  Rogers  speaks  of  the  brush  devised  by  Dr.  Clapp,  with  the  single 
row  of  bristles.  There  is  another  brush  which  can  be  had  with  longer 
bristles  at  the  further  end. 

The  idea  of  absolute  cleanliness  does  not  seem  to  have  wholly  pre- 
vailed. The  instruction  given  in  past  years  to  place  bands  on  teeth 
without  cement  is  all  wrong.  Disintegration  has  been  noticed  by  our 
president.  Dr.  Hawley,  as  even  taking  place  in  teeth  adjoining  the  banded 
one.  Anything  that  produces  and  retains  extraneous  matter  in  contact 
with  the  tooth  is  injurious.  You  may  have  all  the  electrolytic  action  you 
like,  and  while  it  may  kill  bacteria,  the  fact  remains  that  there  are  con- 
stant changes  in  the  mouth  ;  the  deposits  are  constantly  being  made  with 
every  meal,  and  have  just  as  constantly  to  be  removed. 

In  regard  to  the  silver  wire,  which  Dr.  Young  hac-  used  but  three 
weeks,  a  novice  knows  that  a  post  set  in  the  ground  decays  just  at  the 
ground  margin — not  where  it  is  fully  covered.  The  same  thing  is  true  of 
his  wires.  The  salts  of  silver  have  a  beneficial  action  in  more  jilaccs  than 
one,  but  the  surgeons  have  dropped  silver  nitrate  pretty  much  altogctlu-r. 

Another  thing  which  is  intensified  by  Dr.  Grieves  is  the  detrimental 
influence  of  ligature  around  every  tooth.  If  that  can  possibly  be  avoided,  it 
should  be.  Dr.  Grieves,  perhaps  intentionally  and  perhaps  otherwise,  has 
given  that  idea  a  great  deal  of  force. 

Patients  ask  us  almost  daily.  I  suppose,  what  brush,  what  powder, 
what  wash  shall  I  use?  "Dear  Madame,  are  you  in  the  habit  oi  using 
soap  and  sand  every  day  for  the  hands?"  "No."  "Why  not:"  "1  keep 
the   hands   clean   enough   without."      "\'ery    well,   keep   the    teeth   clean 

without." 

Dr.  Bogue's  caution  about  using  silver  ligatures 

Dr.  Pullcn.  <l<^es  not  appeal  to  me  as  having  any  value.     I  do  not 

take  much   stock  in  the  damage  done  by  the  elec- 
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trolytic  action  of  the  noble  metals  so  long  as  we  have  at  hand  a  prophy- 
lactic method  of  cleansing  the  teeth.  Our  greatest  fault  lies  in  not 
giving  time  enough  to  each  patient  to  see  that  the  teeth  are  kept  clean. 
Dr.  Young  does  not  believe  as  I  do  in  the  frequent  removal  of  appli- 
ances for  prophylactic  measures,  yet  I  know  that  the  mouths  of  his 
patients  are  exceptionally  clean. 

As  the  silver  wire  may  be  of  some  value  in  preference  to  the  brass, 
I  think  it  better  to  give  it  a  trial  before  discarding  it  as  useless. 

The  paper  of  Dr.  Grieves  has  been  a  source  of  great  delight  and 
instruction  to  me,  and  I  am  sure  will  appeal  to  many  of  you.  The  stand- 
point from  which  he  has  discussed  the  subject  has  been  one  from  which 
I  could  not  make  any  observations  as  I  could  not  carry  out  the  laboratory 
experiments  in  the  work;  it  is  along  the  line,  however,  suggested  in  my 
address  of  last  year.  As  chairman  of  the  Board  of  Censors  I  would  like 
to  ask  Dr.  Grieves  to  continue  the  work  another  year,  as  there  is  much 
of  value  still  to  be  learned  from  just  such  exeriments  as  he  has  been 
making.  The  subject  has  been  treated  by  Dr.  Grieves  from  the  chemical 
and  pathological,  as  well  as  the  bacteriological,  standpoint.  Dr.  Hawley 
has  studied  the  use  of  noble  metals  and  German  silver  from  the  physical 
standpoint,  testing  the  strength  of  the  different  wires,  etc.  Add  to 
the  experiments  of  these  two  gentlemen  the  clinical  experience  of  those 
who  have  been  using  the  noble  metals  and  we  must  conclude  that  the 
noble  metals  for  appliances  are  much  preferable  to  the  base  metals. 
That  tells  the  whole  story  in  my  estimation.  The  first  consideration  of  a 
material  to  use  in  the  mouth  is  the  selection  of  one  least  affected  by  the 
oral  fluids  and  which  least  affects  the  surfaces  of  the  teeth.  Dr.  Grieves 
has  pointed  out  admirably  the  results  of  the  continued  use  of  German 
silver.  There  is  but  one  alternative,  and  my  clinical  experience  adds 
additional  proof  in  favor  of  the  use  of  gold  and  platinum.  In  the 
physical  aspects  of  the  case  the  use  of  platinum  as  an  alloy  with  gold 
raises  the  fusing  point  so  that  the  flame  of  the  blowpipe  will  not  melt  the 
alloy,  and  allows  the  greatest  purity  of  the  alloy.  Iridio-platinum  retain- 
ing wire  can  be  used  of  smaller  gauge  than  gold  and  platinum  alloy,  be- 
cause of  its  greater  rigidity.  As  has  been  said  before,  the  cost  is  nothing. 
Arches  may  be  used  over  again  after  being  polished  and  sterilized, 
although  I  do  not  think  it  advisable. 

I  happened  to  be  in  Dr.  Young's  office  some  time  ago,  and  I  was 
pleased  with  his  method  of  dealing  with  this  question  of  brass  ligatures. 
He  called  his  assistant  to  the  operating-room  and  requested  her  to  remove 
all  the  brass  ligatures,  which  had  been  kept  in  sealed  tubes,  and  put  them 
where  he  would  never  again  find  them ;  as  from  that  time  on  he  was  not 
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going  to  use  them.     If  we  will  all  take  that  stand  we  will  make  rapid 
progress  in  the  use  of  gold  appliances. 

The  conformation  of  dental  and  orthodontic  practice  to  the  demands 
of  the  use  of  the  noble  metals  is  rapidly  progressing,  and  the  essayist  is 
deserving  of  our  thanks  for  comparing  the  base  with  the  noble  metals  to 
the  advantage  of  the  latter. 

I  only  have  a  word  of  gratitude  for  the  time 

Dr.  6rieoct.  given  me.   As  to  the  continuance  of  the  work.  I  feel 

if  I  could,  as  a  result  of  my  researches,  be  able  to 
point  a  way  to  prevent  enamel  degeneration,  I  would  be  doing  something 
that  has  never  been  done.  We  have  had  nothing  yet  for  practical  use  in 
the  mouth  in  dentistry  which  would  control  the  gelatinous  plaque,  except 
elbow  grease  and  thorough  cleaning.  I  had  in  mind,  while  preparing 
the  paper,  the  idea  that  orthodontists  would  have  to  do  prophylactic  work 
in  their  ow-n  offices,  and  not  send  it  to  some  one  else  to  do,  because  they 
would  be  too  apt  to  put  the  appliances  right  back  on  again.  I  thank  you. 
gentlemen. 


tbe  influence  of  tDe  Prenidxillae  upon  the  Torm  of  tbe  Rara  Palate 

and  upon  tDe  Septum. 


By  Harris   Peyton  Mosher,  M.D.,  Boston. 


The  premaxillae  are  so  inconspicuous  in  the  human  palate  that  their 
existence  is  liable  to  be  forgotten  or  their  importance  underestimated. 
This  is  natural  because  they  are  small  bones  and  they  become  anchylosed 
with  the  superior  maxillae  early,  and  in  great  part  covered  by  them.  When, 
however,  the  premaxillae  are  studied  in  animals,  they  are  found  to  be  a 
prominent  part  of  the  muzzle.  Not  only  are  they  much  larger  than  they 
are  in  man,  but  the  special  teeth  which  they  bear,  the  incisors,  undergo 
striking  variations.  It  is  well,  therefore,  to  come  to  the  study  of  the 
premaxillae  in  the  human  subject,  remembering  their  increased  importance 
in  animals,  and  their  great  variations. 

The  subject  of  this  paper  is :  "The  Influence  of  the  Premaxillae 
upon  the  Form  of  the  Hard  Palate  and  upon  the  Septum."  The  first 
division  of  the  subject  can  be  dealt  with  rather  shortly;  the  second  divi- 
sion occupies  the  greater  part  of  the  paper  and  requires  the  consideration 
of  many  details.  The  first  part  of  the  subject  has  as  yet  a  limited  prac- 
tical bearing;  the  second  has  a  practical  bearing  which  is  immediate  and 
most  important. 

The  skeleton  of  the  paper  is  as  follows : 

I.  The  comparative  anatomy  of  the  premaxillae. 
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2.  The  innuence  which  non-shrinkage  and  failure  of  readjustment 
of  the  premaxilUc  exert  upon  the  form  of  the  hard  palate. 

This  concludes  the  first  part  of  the  paper.  The  second  and  the  longer 
part  of  the  paper  deals  with  the  influence  of  the  premaxilhc  upon  the 
septum.  This  second  part  of  the  subject  is  considered  under  the  following 
subheadings : 

n 


Fig.  I. 
The  palate  of  a  bear. 


1.  The  description  of  the  premaxillse. 

2.  The  changes  in  the  premaxillae  as  the  incisor  teeth  erupt. 

3.  The  effect  of  delayed  and  irregular  eruption  of  the  incisor  teeth 
upon  the  septum. 

4.  A  description  of  clinical  cases  of  delayed  or  irregular  eruption  of 
the  incisor  teeth  and  the  nasal  findings  in  these  cases. 

5.  A  description  of  the  anatomical  findings  in  specimens  of  deviated 
septa  found  post  mortem. 

6.  A  summary  of  the  clinical  and  anatomical  findings. 

7.  The  prophylaxis  of  deviations  of  the  septum. 

An  animal  gets  its  living  with  its  arms  and  teeth ;  man  obtains  his 
living  with  his  arms  and  brain.  In  the  skull  of  man  the  brain  cavit>' 
dominates;  in  the  animal  the  jaws  and  snout.  The  two  chief  changes 
which  take  place  in  the  development  of  the  skull  of  man  from  the  skulls 
of  his  animal  ancestors  are  the  enlargement  of  the  brain  case  and  the 
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shrinkage  of  the  jaws.  From  the  mechanical  standpoint  the  first  change 
is  much  easier  to  bring  about  than  the  second.  In  this  shrinkage  of  the 
jaws  in  man  the  teeth  lose  two  of  their  striking  animal  characteristics. 
All  other  primates  except  man  have  a  gap  or  diastema  between  the  in- 
cisor teeth  and  the  canines.  This  gap  is  filled  up  in  man  so  that  the  teeth 
present  a  continuous  series.  In  most  animals,  but  especially  in  the  car- 
nivora,  the  crowns  of  the  teeth  are  not  on  the  same  level.  In  man,  how- 
ever, the  teeth  not  only  form  a  continuous  series,  but  when  they  are 
fully  erupted  their  crowns  are  of  equal  height.  The  number  and  the 
arrangement  of  the  teeth  in  man  show  that  he  is  not  intended  to  be  a 
ferocious,  biting  animal,  but  a  contemplative,  chewing  animal.  Some 
years  ago,  as  you  remember,  Gladstone  made  a  point  of  this,  and  recently 
it  has  been  emphasized  again  by  Fletcher  in  his  attempt  to  revise  our 
habits  of  eating. 

In  order  to  realize  what  must  be  accomplished  in  bringing  about  the 
reduction  of  the  size  of  the  jaws,  the  obliteration  of  the  snout  and  the 
readjustment  of  the  different  parts  of  the  hard  palate,  look  for  a  moment 
at  the  palate  of  a  bear  ( Fig.  i ) .  In  the  bear  the  largest  part  of  the  hard 
palate  is  made  by  the  palatal  processes  of  the  palate  bones.  The  processes 
of  like  name  of  the  superior  maxillae  make  the  next  largest  part,  and 
the  premaxilla:  the  smallest  part.  In  the  ascent  to  man  the  parts  of  the 
palate  which  have  changed  the  most  are  the  palatal  processes  of  the  palate 
bones  and  the  premaxillse.  The  middle  of  the  palate  has  changed  but 
little. 

Cbe  P«m  of  m  Palate. 

The  palate  of  man,  like  the  palate  of  most  animals,  consists  of  three 
parts :  a  large  central  part  made  by  the  meeting  and  fusion  of  the  hori- 
zontal processes  of  the  superior  maxillae;  a  small  posterior  part  made 
in  the  same  manner  by  the  palatal  processes  of  the  palate  bones;  and  a 
small  anterior  part  made  by  the  two  premaxillse  which  lie  on  either  side 
of  the  middle  line,  and  fit  into  the  palate  like  a  wedge.  The  pre- 
maxillse are  distinguished  by  the  fact  that  they  bear  the  incisor  teeth. 
Each  premaxilla  carries  one  central  and  one  lateral  incisor. 

In  man  the  premaxillae  do  not  show  such  gross  variations  as  they  do 
in  animals.  In  animals  not  only  do  they  vary  much  in  size  and  shape, 
but  the  teeth  which  they  support  are  subject  to  striking  variations.  For 
instance,  in  animals  which  gnaw  the  central  incisors  are  enormously 
overdeveloped.  The  tusks  of  the  elephant  are  simply  large  central  in- 
cisors.   In  the  narwhal,  an  animal  of  the  sword-fish  type,  there  are  never 
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but  two  teeth,  and  these  are  central  incisors.  In  the  male  one  of  these 
aborts  while  the  other  grows  out  into  a  large  tusk.  In  the  bear  the 
premixillae  are  heavy  and  thick,  in  the  sheep  they  arc  light  and  thin. 
Bearing  in  mind  the  variations  which  are  found  in  the  premaxillae  of  ani- 
mals one  should  not  be  surprised  to  find  variations  in  these  bones  in  man 


Fig.  2, 


The  upper  figure  represents  a  palate  in  which  there  has  been  normal  shrink- 
age and  readjustment  of  the  prema.xillae.  The  other  figures  are  from  cases  in 
which  these  changes  have  been  faulty. 

especially  as  in  man  both  the  teeth  and  the  hard  palate  arc  subject  to 
greater  individual  variations  than  in  any  other  animal. 


Compiiratioc  Jlnatomy  of  m  PrcmaxillA. 

According  to  Owen,  a  premaxilla  is  almost  a  constant  clement  in  an 
osseous  skull,  yet  in  some  bats  and  shrews  it  aborts.     In  birds,  on  the 
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Fig.  5. 


Fig.  6. 
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contrary,  it  becomes  very  large,  forming  the  greater  part  of  the  upper 
half  of  the  beak.  It  is  generally  double  in  batrachians,  and  apparently 
always  so  in  fishes.  In  serpents,  however,  the  premaxilla  consists  of  a 
single  median  bone. 

In  man's  class  the  premaxilla  varies  greatly  in  size.     This  may  take 
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Fig.  7. 


place  independently  of  the  development  of  the  muzzle  and  of  the  teeth, 
For  instance,  the  ant-eater  and  certain  whales  are  both  toothless,  and  both 
have  an  enormously  extended  muzzle,  yet  in  the  first  the  premaxilla  is 
small;  whereas,  in  the  second,  the  whale,  it  is  excessively  large.  The 
thickness  of  the  premaxilla,  however,  depends  almost  always  upon  the 
development  of  the  teeth.  A  nasal  spine,  one  of  the  processes  of  the  pre- 
maxilla, exists  in  the  walrus,  but  it  is  so  rare,  except  in  man,  as  to  be 
practically  a  human  characteristic. 
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Generally  the  development  of  the  premaxilla  is  related  to  the  develop- 
ment of  incisor  teeth  which  are  defined  by  the  fact  that  they  are  implanted 
in  it,  although  when  they  are  large,  as  in  rodents,  their  roots  may  extend 
backward  into  the  superior  maxillae. 

In  certain  bats  the  premaxilla  is  separated  from  its  fellow  of  the  op- 
posite side.  In  some  animals  the  premaxilUc  may  be-  united  not  only 
below,  but  also  above,  the  anterior  nares.  Again,  they  may  be  united  in 
the  median  line,  but  separated  entirely  from  the  superior  maxilla;. 

Two  striking  examples  of  the  variations  of  the  premaxillae  in  animals 
are  furnished  by  the  skull  of  the  bear  and  the  skull  of  an  elk.  In  the  bear 
the  premaxilla  is  very  thick  for  the  support  of  the  heavy  incisor  teeth. 
In  the  elk,  where  there  are  no  upper  incisor  teeth,  the  premaxillae  are 
hardly  more  than  skeleton  bones  when  compared  with  the  premaxillae 
of  the  bear.  In  both  the  groove  made  by  the  two  leaves  of  the  vomer, 
and  by  the  two  premaxillary  wings  are  very  marked.  In  the  bear  the 
premaxillary  wings  are  very  strong,  in  the  sheep  they  are  very  slender. 
It  is  noticeable,  however,  that  in  the  rudimentary  premaxillae  of  the  sheep 
the  premaxillary  wing  is  a  true  process  of  the  premaxilla.  The  premaxil- 
lary wing  in  man  has  usually  been  held  to  be  a  separate  ossification. 
Dissection  has  led  me  to  consider  it  a  process  of  the  premaxilla  the  same 
as  it  is  found  to  be  in  the  elk  (Figs.  3,  4,  5,  6,  7). 

Che  Influence  of  the  Premaxills  upon  the  Term  of  the  Palate. 

The  palatal  arch,  with  projecting  premaxillae,  is  characteristic  of  the 
negro  race.  It  is  an  animal  peculiarity  and  gives  a  very  distinctive  form 
to  the  face.  The  proper  shrinkage  and  readjustment  of  the  premaxillae 
play  a  very  important  part  in  the  formation  of  the  palate.  Other  factors, 
such  as  the  malocclusion  of  the  teeth,  the  low  descent  of  the  antra,  and 
asymmetry  between  the  halves  of  the  palate,  also  are  important  factors  in 
determining  the  form  of  the  palate.  These  factors  I  have  considered  in 
a  paper  which  is  shortly  to  be  published.  In  man  the  premaxillae  must 
undergo  two  changes  in  order  to  make  the  normal  palate.  They  must 
shrink  in  size  and  must  turn  downward  so  that  the  incisors  may  become 
nearly  vertical.  Both  changes  must  be  accomplished  in  the  proper  degree. 
Often,  however,  the  premaxillae  fail  to  accomplish  one  or  both  of  these 
changes.  When  both  fail  to  occur  the  result  is  the  negro  t\-pe  of  palate. 
In  the  negro  the  premaxillae  are  large  and  thick,  and  shoot  markedly 
forward.  In  other  respects  the  arch  is  very  symmetrical.  In  certain 
other  cases  the  premaxillae  undergo  but  one  of  the  two  changes  necessary 
for  the  production  of  the  normally  formed  palate.     In  such  instances  they 
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change  their  position  as  they  should,  and  bring  the  incisor  teeth  to  a  ver- 
tical line  so  that  there  is  only  the  normal  overhang ;  they  do  not,  however, 
shrink  in  size.  It  is  a  peculiarity  of  the  human  dentition  that  when  the 
teeth  are  fully  erupted  they  all  reach  down  to  the  same  level.  The  anterior 
teeth  reach  their  proper  level  first,  the  molars  last.  That  is,  the  incisor 
teeth  set  the  level  which  the  other  teeth  must  attain.  If,  now,  owing  to 
the  lack  of  proper  shrinkage,  the  premaxillse  are  longer  than  they  ought 
to  be,  the  palatal  arch  will  be  deep  anteriorly,  and  when  growth  is  com- 
pleted and  the  rest  of  the  teeth  have  attained  the  level  set  for  them  by  the 
incisors  the  arch  will  be  deep  posteriorly.  Non-shrinkage  of  the  pre- 
maxillae,  therefore,  is  one  cause  of  the  high  arch.  A  high  arch  due  to 
this  cause  is  not  usually  pointed,  but  has  a  narrow  symmetrically  curved 
dome. 

In  the  negro  the  non-shrinkage  and  the  failure  of  readjustment  in 
the  premaxillse  are  racial  characteristics.  In  the  white,  premaxillse  of  the 
negro  type  are  due,  I  think,  to  faulty  eruption  of  the  incisor  teeth, 
and,  perhaps,  in  part  to  trauma.  The  premaxillse  are  the  most  exposed 
parts  of  the  jaw.  The  books  say  they  do  not  fuse  until  well  into  the  first 
year.  I  suspect  that  they  are  not  firmly  united  to  the  superior  maxillse 
until  the  third  or  fourth  year.  As  will  appear  in  the  discussion  of  the 
second  part  of  the  paper  the  premaxillse  at  the  start  are  mere  shells  of 
bone,  and  do  not  acquire  any  considerable  solidity  until  the  second  in- 
cisors are  well  on  their  way  to  full  eruption. 

In  addition,  as  you  know,  the  crowns  of  the  second  incisors  fill  the 
body  of  the  premaxillse  to  bursting,  and  are  so  slightly  covered  that  they 
are  readily  accessible  to  trauma  applied  within  the  anterior  part  of  the 
mouth.  The  palatal  surfaces  of  the  premaxillse  are  further  weakened  by 
large  openings  for  the  gubernaculse.  Beside  the  mild  form  of  trauma 
represented  by  thumb-sucking  there  are  the  innumerable  bumps  of  early 
childhood  upon  the  nose  and  upon  the  anterior  teeth  to  injure  the  sacs  of 
the  second  incisors,  and  so  interfere  with  the  proper  growth  of  the 
premaxillse. 

CDe  Prcmaxillie  in  man. 

The  existence  of  the  premaxillse  in  man  is  obscured  even  at  birth, 
except  on  the  surface  of  the  palate  by  anchylosis,  and  masked  by  the 
extension  over  them  of  a  delicate  plate  of  the  maxillary  bone.  This  plate, 
which  hides  the  premaxillse,  is  wanting  in  all  other  animals.  In  apes  the 
maxillo-premaxillary  suture  is  for  a  long  time  or  permanently  evident 
on  the  face. 

The  two  premaxillary  bones  form  the  sockets  for  the  upper  incisor 
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teeth.  In  the  human  fetus  at  birth  the  suture  betwc-en  the  maxilla  and 
the  premaxilla  can  be  seen  on  the  hard  palate  (Fig.  8).  It  runs  diagonally 
forward  and  outward  from  the  anterior  palatine  fossa  to  the  alveolus  be- 
tween the  lateral  incisor  and  the  canine  tooth.     On  the  facial  aspect  the 
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Palatal   process,  of  palate  bone         After   Keith 

Fig.  8. 

The  hard  palate  at  birth.  The  prema.xiUary  part  is  formed  from  tlie  mesial 
nasal  processes.  The  remainder  by  the  palatal  processes  of  the  superior  ma.xill* 
and  of  the  palate  bones. 


premaxilla;  fuse  with  the  superior  maxilke  in  the  third  month  of  fetal  life, 
the  maxillne  overlapping  and  almost  completely  excluding  them  from  the 
face. 

In  man  each  premaxilla  is  usually  os.^ihod  from  two  centers  placed 
side  by  side.  The  two  premaxillae  unite  in  the  first  year  after  birth.  Their 
vestigal  character  in  man  is  due  to  the  small  size  of  his  masticatory 
apparatus  and  the  consequent  retrogression  in  the  development  of  the 
facial  part  of  his  skull.     (Keith,  pp.  3-5.) 
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Each  premaxilla  is  an  oval  shell  of  bone,  all  the  faces  of  which  are 
very  thin.  The  body  of  the  bone  is  completely  filled  with  the  crowns  of 
the  incisor  teeth  and  accurately  takes  its  form  from  them  (Fig.  9). 
Projecting  horizontally   forward   from  the  anterior  edge  of  the  upper 

Fig.  1.  side  view. 

PremaxlUary  wing 


Upper  face  V, 


Tooth  sac 


Nasal  spine 


Fig.  2.     View  from  behind. 
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Fig  3.  Premaxilla  seen  from  above. 
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Fig.  9. 

The  premaxilla  at  birth. 


face  of  the  premaxilla  is  a  pointed  process  called  the  nasal  spine.  The 
superior  surface  of  this  is  slightly  concave.  Also  projecting  from  the 
upper  face  of  the  premaxilla  in  the  middle  line,  but  projecting  obliquely 
upward  and  outward,  is  another  process,  the  premaxillary  wing.  This 
process  extends  along  the  posterior  two-thirds  of  the  superior  face  of  the 
premaxilla.  Its  upper  surface  is  markedly  concave.  The  inner  edge  of 
the  base  of  this  process  is  irregularly  undermined  so  that  it  can  mortice 
into  the  corresponding  process  of  the  other  premaxilla.  The  upper  edge 
of  the  wing  slopes  outward  and  the  root  of  the  wing  on  its  outer  side  is 
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constricted  by  a  smooth  gutter,  as  if  for  the  passage  of  a  vessel  or  a  nerve. 
Owing  to  this  the  wing  has  a  narrow  constricted  base  and  a  concave 
flaring  surperior  surface.  When  the  two  premaxillary  wings  arc  placed 
together  their  bases  fit  into  one  another  so  that  the  wings  form  a  sizable 
gutter.  Into  this,  in  the  complete  septum,  fits  the  tip  of  the  vomer,  also 
a  gutter.  The  premaxillary  wings  act  as  cleats  on  either  side  of  the  tip 
of  the  vomer  to  hold  it  in  place.  Their  position  controls  the  position  of 
the  vomer. 


Piemaxillary  wing 


I'l  •  iii:ixill:iry    winii 


asal  spin© 


Fig.  10. 
Fig.   I.   Premaxilla  at  birth.     Fig  2.  The  premaxilla  in  the  adult. 


From  birth  up  to  six  years  of  age  the  premaxillary  wings  increase  in 
size  but  little.  From  this  time  on,  however,  they  enlarge  rapidly,  so  that 
in  the  adult  each  wing  measures  about  half  an  inch  along  its  upper  Ixirder, 
and  is  a  quarter  of  an  inch  in  height  (Fig.  10).  The  premaxillary  wing 
grows  especially  upward  and  backward,  so  that  its  final  form  is  triangular. 
The  apex  of  the  triangular  piece  of  bone  which  constitutes  the  pre- 
maxillary wing  points  downward  and  rests  just  in  front  of  the  anterior 
palatine  fossa.  This  process  undergoes  a  greater  proportional  growth 
than  almost  any  other  part  of  the  septum.  This  is  necessary  in  order  that 
the  premaxillary  wings  should  not  lose  control  of  the  vomer. 

The  premaxillary  wings  are  said  to  fuse  with  the  tip  of  the  vomer  at 
fifteen  years  of  age.  On  account  of  their  position  and  on  account  of  this 
fusion  with  the  vomer,  the  two  processes  have  usually  been  known  as 
the  sub-vomer  bones.     Dissection  has  led  me  to  consider  them  not  as 
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separate  bones,  but  as  processes  of  the  premaxillge  the  same  as  the  nasal 
spines.  At  birth  the  premaxillary  wing  is  firmly  united  to  the  superior 
face  of  the  premaxilla  by  a  slender  neck  and  apparently  is  a  part  of  it. 
For  this  reason  I  call  this  process  the  premaxillary  wing. 


Premaxillary 
wing 


Second  Central 
Inclsorji 


Upper  face  of 
premaxilla 


Fig.  1. 


Premaxilla 


Fig.   II. 


Fig.  I.  Dissected  alveolus  of  a  child  three  years  old.     The  upper  face  of  the 
premaxilla  is  flat  and  fits  accurately  over  the  top  of  the  second  incisor. 
Fig.  2.  Shows  that  the  upper  face  of  the  premaxilla  is  almost  flat. 

Cbe  €b(inde$  in  m  Premaxillae  a$  the  Tnclsor  Ceetb  Erupt. 

As  the  antra  enlarge  and  descend  with  the  eruption  of  the  second 
teeth  the  crest  of  the  palate  bone  and  the  crest  of  the  superior  maxilla 
grow  upward  (Fig.  13).  At  the  same  time  the  nasal  spines  and  the  pre- 
maxillary wings  also  grow  in  the  same  direction.  Heretofore  the  superior 
face  of  the  premaxilla  has  been  flat  like  a  plateau.  This  plateau  now 
disappears  and  the  superior  face  slopes  downward  and  backward  at  an 
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angle  of  forty-five  degrees.  For  this  the  upward  growth  al  the  nasal 
spine  is  in  great  measure  responsible.  The  nasal  spine  in  the  adult  makes 
a  bony  rim  about  the  vestibule  and  turns  the  incisor  plateau  of  infancy 
into  a  moat. 

The  fact  that  the  inclination  of  the  superior  face  of  the  prcmaxilla  dc- 
[)ends  upon  the  teeth  below  it  and  changes  as  these  erupt  is  shown  prettily 
by  dissections.  At  birth  the  upper  rim  of  the  hollow  crown  of  the  middle 
incisor  fits  snugly  under  the  thin  upper  face  of  the  preniaxilla.  The  upper 
rim  of   the   crown  is  flat,  and   so  also  is  the   superior   face  of  the  pre- 
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Fig.  12. 

The  premaxilla  and  the  superior  maxilla  from  a  child  of  six. 


maxilla  which  is  paper-like  in  thickness  and  roofs  it  over.  This  is 
shown  in  Fig.  ii,  which  is  drawn  from  the  dissected  alveolus  of  a  three- 
year-old  child.  As  the  flat  rim  of  the  upper  part  of  the  hollow  crown 
gives  place  to  the  pointed  root,  the  superior  face  of  the  premaxilla  changes 
from  a  plateau  to  a  slanting  surface.  The  form  of  the  nasal  notch  changes 
in  the  meantime  from  a  triangular  aperture  to  a  heart-shaped  opening. 
Normally,  therefore,  the  line  of  the  superior  face  of  the  premaxilla  and 
the  shape  of  the  nasal  notch  are  determined  by  the  degree  of  eruption  of 
the  incisor  teeth.  Fig.  12  represents  the  superior  maxilla  and  the  cor- 
responding premaxilla  at  six  years.  In  this  specimen  the  upper  rim  of 
the  crown  of  the  central  incisor  is  flush  with  the  under  surface  of  the 
superior  face  of  the  premaxilla,  and  occupies  the  greater  part  of  it.  The 
layer  of  bone  over  the  tooth  crown  is  still  paper-thin,  whereas  the 
amount  of  bone  over  the  lateral  incisor  is  much  greater.  The  lateral 
incisor  could  have  but  little  influence  compared  with  the  central  incisor 
upon  the  form  of  the  superior  face  of  the  premaxilla  and  upon  the  pre- 
maxillary  wing   (Fig.   12).     All  parts  of  the  alveolus  except  that  part 
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made  by  the  premaxillse  are  buttressed  by  the  walls  of  the  antrum  (Fig. 
13).  The  superior  face  of  the  premaxilla  is  free  in  the  nose  and  not  so 
buttressed.    The  form  of  this,  therefore,  can  be  readily  altered. 

If  the  normal  eruption  of  the  incisor  teeth  causes  a  change  in  the  upper 
face  of  the  premaxilla  the  question  is  at  once  suggested :  Does  delayed 
or  irregular  eruption  of  the  incisor  teeth  cause  a  still  further  change,  a 
change  which  is  of  any  significance  in  the  pathology  of  the  septum?  It 
does. 


Vomer 


Fig.  2. 

Premaxiljary  wing 
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Fig.  1. 


Nasal  spine 
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Fig.  13. 


Fig.  I.  Dissected  alveolus  of  a  child  eight  years  old.  The  nasal  notch  has 
lost  its  former  triangular  shape. 

Fig.  2.  The  upper  face  of  the  premaxilla.  The  nasal  spine  and  the  pre- 
maxillary  wing  are  beginning  to  grow  upward. 

Fig.  3.  The  nasal  spine  and  the  premaxilla  have  their  adult  growth. 

In  order  to  understand  how  this  may  take  place  it  is  necessary  to 
review  the  anatomy  of  the  septum. 

The  septum  at  birth  is  almost  all  cartilage  (Fig. 

ZM  Septum  ^5)-    "^^^  ^^^y  bony  parts  are  the  vomer  and  the  two 

at  BIrtb.  premaxillse  and  their  processes.     The  vomer  has  a 

very  characteristic  form.     It  consists  of  two  leaves 

of  thin  bone,  which  are  united  below,  but  are  open  and  flaring  above 

(Fig.  16).     This  formation  is  a  relic  of  its  double  origin,  evidences  of 

which  the  vomer  never  entirely  loses.    The  premaxillary  wings  make  the 

vomer  over  again  in  miniature.    That  is,  they  also  form  a  V,  or  gutter. 
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The  premaxillary  wings  spring  from  the  posterior  half  of  the  upper  face 
of  the  premaxillse.  In  the  groove  which  they  form  rests  the  tip  of  the 
vomer.  Two  other  processses  spring  from  the  superior  surface  of  the 
premaxillse,  one  from  each,  namely  the  nasal  spines.  These  again  make 
a  slight  glitter,  into  which  in  its  turn  fits  the  tip  of  the  premaxillary  wings. 
The  tip  of  the  vomer  rests  in  the  gutter  of  the  premaxillarv  wings,  and 


Fig.  14. 


Dissected   alveolus   of   an  adult, 
shaped  form.     (See  Figs.  13,  3.) 


The   nasal   notches   have   the   adult   heart- 


the  tip  of  the  premaxillary  wings  rests  in  the  gutter  of  nasal  spines,  like 
the  arrangement  of  the  sections  of  the  old-fashioned  \'-shaped  wooden 
drain   (Fig.  17). 

The  upper  border  of  the  adult  vomer  is  gutter- 

Cb<  fldult  shaped  like  the  vomer  at  birth,  the  gutter  not  being 

Septum.  so  deep   (Fig.  iS).     It  is  surprising  how  long  the 

vomer  retains  this  characteristic  to  a  very  marked 
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degree.  At  four  years  of  age  the  vomer  still  consists  of  two  leaves  for 
half  its  height.  In  the  adult  septum  the  lower  border  of  the  perpendicular 
plate  of  the  ethmoid  is  gutter-shaped  the  same  as  the  upper  border  of  the 
vomer,  with  which  it  articulates.  Between  these  two  bones,  therefore, 
there  is  a  lozenge-like  space  filled  with  cartilage.  The  strip  of  cartilage 
which  fills  this  space  is  an  offshoot  from  the  posterior  inferior  angle  of 
the  quadrangular  cartilage.  It  runs  backward  and  upward  in  the  space 
left  for  it,  at  times  reaching  the  front  wall  of  the  sphenoid.  This  is  called 
the  caudal  prolongation.  There  are  other  peculiarities  of  the  adult  septum 
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After  Keith 


Fig.  15. 
The  septum  at  birth. 


which  have  a  bearing  upon  the  subject  of  this  paper.  They  may  be.grouped 
as  follows:  The  lower  part  of  the  quadrangular  cartilage  just  above  the 
premaxillary  wings  is  very  thin,  whereas  the  upper  part  in  line  with  the 
middle  turbinate  is  thickened  into  what  is  called  the  tubercle.  After  eight 
years  of  age  the  growth  of  the  quadrangular  cartilage  occurs  chiefly  at  a 
center  of  growth  just  above  the  premaxillary  wings.  There  is  a  second 
less  important  center  half  way  up  its  posterior  border.  At  birth  neither 
the  palate  bones  nor  the  superior  maxillae  rise  into  a  crest  for  the  support 
of  the  lower  edge  of  the  septum  (see  Fig.  15).  In  the  adult,  on  the  other 
hand,  both  of  these  bones  have  marked  crests.  These  grow  upward 
while  the  rest  of  the  septum  is  growing  downward,  affording  at  times 
a  factor  in  disturbing  the  equilibrium  of  the  mosaic  of  the  septum. 
This  factor  is  not  generally  considered. 
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It  has  usually  been  held  that  the  weakest  part  of  the  septum  is  the 
articulation  between  the  upper  border  of  the  vomer  and  the  lower  cdpe 
of  the  perpendicular  plate  of  the  ethmoid.  From  the  description  of  the 
septum  which  has  just  been  given  it  is  easy  to  see  why  this  is  so.  There 
is,  however,  another  part  of  the  septum  which  is  even  weaker.  This  place 
is  at  the  tip  of  the  vomer,  or  the  region  of  the  premaxiliary  wings.  Here 
the  mosaic  of  the  septum  is  the  smallest,  here  the  tip  of  the  vomer  lies 
in   the  groove  of  the  premaxiliary  wings,  here  the  caudal   prolongation 


From  above 


From  below 


Fig.  i6. 


The  vomer  at  birth,  showing  the  two  leaves  and  the  gutter  made  by  them. 

of  the  quadrangular  cartilage  starts,  here  the  quadrangular  cartilage  is 
the  thinnest,  here  is  placed  the  remnant  of  the  organ  of  Jacobson.  and 
here  the  quadrangular  cartilage  has  its  chief  center  of  growth.  Ana- 
tomically, therefore,  this  part  of  the  septum  is  especially  fitted  to  be  the- 
starting  point  of  spurs  and  deviations.  If  for  any  reason  the  equilibrium 
of  the  septum  is  upset  one  would  expect  it  to  show  itself  first  at  this  point. 


Cbc  Condition  of  tbc  Septum  in  forty  £.iisi$  of  Delayed  Dcniiticn. 

If  the  normal  eruption  of  the  incisor  teeth  causes  a  change  in  the 
upper  face  of  the  premaxilla  the  question  is  at  once  suggested:  Docs 
delayed  or  irregular  eruption  of  the  incisor  teeth  cause  a  still  further 
change,  a  change  which  is  of  any  significance  in  the  pathalogy  of  the 
septum  ?  It  does.  I  asked  and  answered  this  question  some  pages  back. 
The    reasons    for    my    answer    I    will    now    give.     Within    the    last 
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month  I  have  collected  forty  cases  of  irregular  and  delayed  eruption  of 
the  incisor  teeth.*  The  patients  were  mostly  children  who  came  to  the 
clinic  to  have  their  tonsils  and  adenoids  removed.  The  ages  of  the 
majority  were  between  seven  years  and  twelve.  Five  of  the  cases  were 
adults.  Through  the  kindness  of  Dr.  L.  B.  LeGro,  of  Haverhill,  I  had 
the  opportunity  to  examine  four  cases  from  his  private  practice  where  the 
history  of  the  teeth  was  known  from  the  beginning,  and  where  the  teeth 
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Fig.  3  is  a  diagrammatic  drawing  showing  how  the  vomer  lies  in  the  gutter 
made  by  the  premaxillary  wings,  and  the  premaxillary  wings  lie  in  the  gutter  made 
by  the  nasal  spines. 


had  been  carefully  watched  and  cared  for.    Since  every  point  in  connec- 
tion with  these  cases  could  be  followed  I  will  give  the  cases  in  detail. 

The  eruption  of  the  incisors  occurred  six  months 

t.  B.    Tcmak  ahead  of  time.     The  right  middle  incisor  is  fully 

$  years.  down  and  in  good  line.     The  left  middle  incisor  is 

just  appearing  through  the  gum.     Both  first  lateral 

incisors  have  been  lost  and  neither  second  lateral  incisor  is  showing. 

The  wing  of  the  premaxilla  on  the  side  of  the 

Hjl5jll  left  central  incisor,  the  delayed  incisor,  is  enlarged. 

examination.  There  is  a  left  vomer  spur  running  back  from  this 

for  one-half  inch.     The  right  premaxillary  wing  is 

*This  was  written  about  two  years  ago,  since  that  time  I  have  seen  in  all 
over  a  hundred  cases. 
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not  enlarged.     The  septum  deviates  moderately  to  the  right,  for  three- 
quarters  of  an  inch  backward. 

The  arch  of  the  palate  is  moderately  high.     Both  halves  of  the  arch 
arc  of  equal  height.     There  is  no  nasal  obstruction.    The  tonsils  and  the 
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The  adult  scptuiii. 

adenoids  were  removed  three  years  ago.    There  are  practically  no  tonsils. 

Both  central  incisors  are  fully  erupted  and  in 

6..  male  perfect  line,  at  the  present  time,  but  the  patient's 

$'/2  Vcars.  history  card  states  that  the  left  middle  incisor  came 

down  six  months  after  the  right  middle  incisor,  and 

six  months  after  the  normal  time  of  eruption.    The  arch  of  the  palate  is 

normal,  and  both  halves  are  of  equal  height. 

There  is  a  slight  vomer  spur  on  the  left,  and  a 
nasal  ^''to'"*^  deviation  of  the  septum  to  the  right.  In-giiming 

examination.  about  a  third  of  the  way  up  on  the  septum  and  run- 

nine  one-half  inch  backward.  There  is  a  slight  vomer 
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spur  on  the  right.  There  is  no  nasal  obstruction.  The  tonsils  and  the 
adenoids  were  removed  three  years  ago.  There  are  practically  no  tonsils 
to  be  seen. 

The  left  incisors  and  the  left  canine  were  delayed 

m    Tcmale  ^"  eruption,  and  were  irregular  and  crowded.    Much 

1$  Vcars,  regulating  has  been  done  to  the  teeth,  and  the  first 

bicuspid   has  been   removed  in   order  to  allow  the 

teeth  in  front  to  come  into  line. 

The  premaxillary  wing  on  the  left  is  slightly 
na$a1  enlarged  with  a  slight  deviation  of  the  septum  into 

examination.  the  right  side.     The  axis  of  the  deviation  is  hori- 

zontal. There  is  moderate  enlargement  of  the  wing 
of  the  premaxilla  on  the  right  running  backward  one-half  inch.  Half 
way  back  on  the  vomer-ethmoid  junction  there  is  a  small  sharp  spur. 
The  arch  of  the  palate  is  normal,  and  both  halves  are  of  equal  height. 
There  is  slight  chronic  rhinitis,  and  a  moderate  granular  pharyngitis. 

All  the  upper  incisors  of  the  first  dentition  are 
in    male  ^^^^^  ^"  place.    Normally  these  should  have  fallen  out 

9  Vcars.  '  two  years  ago.    The  incisor  teeth  are  regular  in  out- 

line, but  are  movable  on  pressure  as  if  they  were  on 
the  point  of  being  cast  off.  The  nasal  bones  are  in  good  line.  There  is 
no  history  of  trauma,  and  there  is  no  nasal  obstruction.  The  arch 
of  the  palate  is  normal  and  both  halves  are  of  equal  height. 

There  is  a  large  vomer  spur  on  the  left,  running 

nasal  ^^^^^  back.     The  left  premaxillary  wing  is  much  en- 

Examination.  larged,  the  right  premaxillary  wing  slightly  enlarged. 

The  septum  deviates  into  the  right  nostril.    The  axis 

of  the  deviation  is  horizontal. 

These  four  cases  are  from  families  in  good  circumstances,  so  that 
the  teeth  have  had  every  care.  In  all,  the  line  of  the  nasal  bones  was 
straight.  In  all,  strict  questioning  of  the  parents  brought  out  no  history 
of  trauma.  In  the  first  three  cases  there  was  moderate  delay  and  irregu- 
larity in  the  eruption  of  the  incisor  teeth.  In  these  examination  showed 
an  enlargement  of  the  premaxillary  wing  on  the  side  of  the  delayed 
tooth  and  a  slight  deviation  of  the  anterior  part  of  the  septum.  In  the 
fourth  case  the  first  incisor  teeth  were  retained  two  years  beyond  the 
time  when  they  should  be  shed  normally.  In  this  case  there  was  a  very 
large  premaxillary  wing  on  one  side  with  a  large  vomer  spur  running 
well  backward  from  it,  a  moderate  enlargement  of  the  other,  and  in  ad- 
dition there  was  a  deviation  of  the  septum  into  the  opposite  side.  So 
marked  was  the  deviation  that  any  increase  from  continued  growth  along 
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the  present  vicious  lines  or  any  sudden  increase  from  trauma  must  pro- 
duce obstruction. 

The  case  of  the  girl  of  eighteen  is  of  especial  interest,  because  she 
started  with  delayed  and  crowded  teeth.  Her  teeth  were  carefully  regu- 
lated, however,  and  brought  into  line  so  that  her  septum  escaped  with  but 
slight  deformity.  The  lesson  of  such  a  case  is  obvious.  At  the  time  that 
I  saw  the  second  of  these  four  cases  both  central  incisors  were  equally 
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Diagrammatic  drawings  of  the  types  of  deviation  due  to  deformity  of  the 
premaxillary  wings. 

Fig.  2.  Both  prema.xillary  wings  turned  outward,  causing  a  double  basal 
spur  of  the  septum. 

and  fully  erupted  and  in  good  line,  but  the  history  card  showed  that 
the  left  middle  incisor  came  down  six  months  after  the  right  middle 
incisor  and  six  months  delayed.  In  the  nose,  on  the  side  of  the  lagging 
incisor,  examination  showed  that  the  premaxillary  wing  was  enlarged  and 
that  there  was  a  small  vomer  spur  on  the  same  side.  The  septum  de- 
viated slightly  to  the  right.  From  these  cases  it  is  seen  that  the  history 
of  the  eruption  of  the  incisor  teeth  is  to  be  read  in  the  nose. 

The  results  of  the  findings  in  the  rest  of  the  forty  cases  can  be  put 
very  briefly.  They  are  as  follows:  Wherever  there  was  moderate  and 
equal  delay  in  the  eruption  of  the  central  incisors  the  premaxillary  wings 
were  symmetrically  enlarged  at  the  floor  of  the  nose  on  both  sides.  In  such 
cases  there  was  usually  little  if  any  deviation  of  the  septum,  and  there  was 
no  vomer  spur.  Where,  however,  there  was  marked  inequality  and  delay 
in    the   eruption   of    one   central    incisor   as    compared    with   the   other. 
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on  the  side  of  the  backward  tooth  the  premaxillary  wing  was  much 
enlarged  or  displaced,  and  the  quadrangular  cartilage  tipped  out  of 
its  bed  along  the  vomer  ethmoid  suture.  As  a  rule  the  long  axis  of 
the  deviation  was  antero-posterior,  roughly  paralleling  the  spur,  and  the 
upper  part  of  the  cartilage  was  bowed  toward  the  spur.  Accompanying 
this  horiontzal  deviation  there  was  often  a  certain  amount  of  sigmoid 
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Fig.  20. 

Specimen  of  a  deviation  of  the  septum  due  to  an  enlarged  left  premaxillary 
Fig.  I.  Dissection  of  the  groove  of  the  premaxillary  wings.     Left  wing  en- 


Fig.  2.  Scheme  of  the  deviation. 


deviation,  the  axis  of  which  was  vertical.  It  is  fairly  common  to  find  the 
root  of  the  lateral  incisor  rising  like  a  mound  into  the  outer  part  of  the 
floor  of  the  nose.  Even  when  the  lateral  incisors  are  crowded  out  of  the 
dental  curve  and  are  placed  directly  behind  the  central  incisors,  a  de- 
formity which  is  striking  and  one  from  which  you  naturally  expect  much 
at  first  glance,  they  seem  to  have  but  little  influence  on  the  septum,  com- 
pared with  the  central  incisors. 
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Che  Jinatomlcal  TIndIng  in  Dissected  Specimens. 

The  findings  of  these  forty  cHnical  cases  are  borne  out  and  the 
details  of  their  formation  explained,  by  the  dissection  of  twelve  cases  in 
which  an  enlarged  or  displaced  premaxillary  wing  caused  a  deviation  of 
the  septum.  These  dissecting-room  specimens  show  that  if  the  pressure 
caused  by  the  premaxillary  wing  is  applied  to  the  septum  directlv  in  its 
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Fig.  I.  Deviation  due  to  enlargement  of  the  premaxillary  wing. 
Fig.  2.  Dissection   of   the    deviation. 


vertical  axis,  the  lower  edge  of  the  cartilage  stays  in  its  bed,  whereas  the 
lower  part  folds  sharply  upon  itself,  the  axis  of  the  fold  paralleling  the 
upper  border  of  the  vomer  (Fig.  19).  More  often,  however,  the  force 
seems  to  be  applied  a  little  to  one  side  of  the  vertical  axis  of  the  septum. 
When  this  happens,  the  lower  rim  of  the  cartilage  is  forced  out  of  the 
groove  between  the  retaining  premaxillary  wings  and  also  out  of  the 
groove  between  the  two  leaves  of  the  vomer,  and  curls  upward  and  out- 
ward. As  it  does  this  it  breaks  ofT  one  premaxillary  wing  or  stunts  its 
growth  and  does  the  same  thing  to  the  corresponuding  leaf  of  the  vomer. 
This   results   in   the   formation   of   the    familiar   spur  along  the   vomer 
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ethmoid  articulation  (Fig.  20).  The  concavity  of  the  lower  portion 
of  the  cartilage  about  half  way  up  the  septum  merges  into  a  com- 
pensatory convexity.  These  dissected  specimens  bear  out  the  clinical 
findings  that  the  convexity  generally  is  toward  the  spur  and  away  from 
the  enlarged  premaxillary  wing  (Fig.  21).  Occasionally,  however,  the 
reverse  of  this  is  found.    The  spur,  as  a  rule,  is  on  the  side  of  the  con- 
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Fig.    22. 

Deviation  of  the  septum  due  to  the  enlargement  of  the  premaxillary  wing. 
Small  figures,  the  dissected  anatomy  of  the  deviation. 


vexity  and  seems  to  crown  it.  The  enlarged  premaxillary  wing  is  found 
in  the  dissected  specimens  to  make  an  anterior  basal  spur  which  runs  from 
a  quarter  of  an  inch  to  an  inch  backward.  Further,  the  dissected  speci- 
mens show  that  when  the  two  premaxillary  wings  are  enlarged  but 
slightly,  and  are  enlarged  equally,  they  often  tip  outward  and  make  a 
small  anterior  basal  spur  on  either  side  of  the  septum.  Where,  however, 
both  premaxillary  wings  are  evenly  enlarged  to  a  considerable  extent,  and 
the  pressure  caused  by  this  enlargement  is  not  equalized  by  their  turning 
outward,  as  in  the  case  just  described,  the  tip  of  the  septum  is  first  pushed 
upward  and  then  to  one  side  (Fig.  22).  The  septum  in  this  case  yields 
instead  of  the  premaxillary  wings.  I  found  this  condition  in  the  skull 
of  a  three-year-old  child. 
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It  should  be  borne  in  mind,  however,  that  the  nasal  spine  is  the  cause 
of  deviations  in  certain  cases.  In  the  cleaned  skull  the  nasal  notch  on 
the  side  of  the  enlarged  premaxillary  wing  is  higher  than  the  notch  of 
the  other  side.     The  X-ray  will  demonstrate  this  in  the  living. 

I  feel  that  good  anatomical  and  clinical  evidence  has  Ik-cu  given  to 
show  that  enlargement  of  the  premaxillary  wings,  the  enlargement  being 
due  to  delayed  eruption  of  the  incisor  teeth,  must  be  considered  as  an  im- 
portant cause  of  deviations  of  the  septum. 


Crcatment. 

That  there  is  a  relationship  between  the  teeth  and  the  nose  has  been 
known  for  many  years.  Zuckerkandl  at  least  fifteen  years  ago,  and 
Potiquet  ten  years  ago,  drew  attention  to  the  fact  that  irregularity  in  the 
eruption  of  the  incisor  teeth  could  deform  the  septum.  Since  Potiquet 
the  observation  has  lain  dormant.  I  found  his  observation  quoted  in  the 
"Anatomy  of  the  Nasal  Fossae"  of  Sieur  and  Jacob,  and  tried  to  sub- 
stantiate it  for  myself.  I  have  just  given  you  the  result  of  my  work. 
For  me  it  is  settled  that  the  incisor  teeth  can  deform  the  septum.  The 
great  practical  question  at  once  arises :  "What  can  be  done  in  order  to 
prevent  this  ?"  The  answer  is  found  in  the  following  fact :  Wherever  the 
central  incisor  teeth  are  well  spaced  and  have  erupted  normally,  and  the 
halves  of  the  palate  are  of  equal  height,  examination  will  show  that  the 
septum  is  almost  ahvays  straight.  By  appropriate  treatment  it  is  main- 
tained that  the  normal  eruption  and  spacing  of  the  incisor  teeth  can  be 
secured.  By  accomplishing  this  the  dentist  can  save  many  a  septum  from 
deformity.  Not  only  should  normal  eruption,  spacing  and  occlusion  of 
the  incisors  be  sought,  but  the  other  teeth  should  be  made  normal  in  these 
three  respects.  This  is  important  because  the  second  great  cause  of  the 
deviation  of  the  septum  is  inequality  between  the  two  sides  of  the  palate, 
and  this  is  due  in  nearly  fifty  per  cent,  of  the  cases  to  the  teeth.  When 
it  is  not  due  to  the  teeth  it  is  caused  by  asymmetry  between  the  two 
halves  of  the  head  as  a  whole.  Two  of  the  three  chief  causes  of  deviation 
of  the  septum,  therefore,  can  be  prevented  by  dealing  with  the  teeth. 

The  treatment  of  deviations  brings  up  another  practical  question 
which  is  in  the  minds  of  all.  This  is,  "How  much  can  the  septum  be 
saved  from  deformity  by  widening  the  arch  of  the  palate,  and  by  so  doing 
widening  the  nasal  fossae?"  It  is  not  new  knowledge  to  the  dentist  that 
the  nasal  fossae  can  be  widened  by  widening  the  arch  of  the  palate,  but  it 
is  new  knowledge  to  many  physicians,  even  to  many  specialists.     It  is 
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easy  to  see  how  the  old,  cumbersome  and  uncomfortable  split  plate  could 
widen  the  arch  of  the  palate  and  at  the  same  time  widen  the  nasal  fossse, 
but  it  is  not  so  easy  for  the  lay  physician  to  see  how  some  of  the  modern 
methods  are  always  sure  to  accomplish  more  than  a  change  in  the  angle 
of  the  teeth  and  of  the  alveolus,  and  so  an  apparent,  not  a  real,  widening 
of  the  palatal  arch.  I  know,  however,  from  discussions  which  I  have  nad 
with  dental  practitioners,  that  the  arch  is  really  widened  by  the  beautiful 
mechanical  appliances  employed  to-day,  yet  I  feel  that  a  certain  amount 
of  exact  data  about  their  working  is  still  to  be  accumulated.  Granted  that 
the  width  of  the  nasal  fossae  can  be  increased  by  widening  the  palatal  arch, 
the  vital  question  remains,  "How  much  ?"  Before  this  can  be  answered,  the 
normal  growth  of  the  palate  for  any  given  year  must  be  known.  Likewise, 
the  normal  width  and  the  normal  increase  of  the  width  of  the  nasal  fossae 
must  be  ascertained.  As  the  subejct  stands  to-day,  the  man  who  widens 
an  arch  adds  the  widening  due  to  growth  to  the  widening  due  to  his 
apparatus  and  credits  his  appliances  with  both.  This  may  be  natural,  but 
it  is  not  exact.  The  information  which  I  ask  for  can  be  obtained  only 
by  the  cooperation  of  the  nasal  specialist  and  the  dental  specialist.  1 
know  that  such  work  is  already  in  progress.  We  shall  all  welcome  the  day 
when  it  is  completed  and  the  loose  statements  of  the  past  are  replaced 
by  accurate  ones.  When  this  knowledge  is  in  our  possession  we  can  say 
definitely  how  much  the  septum  can  be  straightened  by  widening  the  arch 
of  the  palate.  I  believe  that  much  good  can  be  accomplished  in  this 
manner.  I  think  that  it  will  be  found  that  what  is  accomplished  is  due 
more  to  the  widening  of  the  nasal  fossae,  and  to  the  consequent  relief  of 
obstruction,  than  to  actual  correction  of  the  deviation.  Frankly,  I  do  not 
see  how  a  deviation  can  be  made  straighter  by  this  means.  All  that  can 
be  accomplished  is  to  prevent  its  further  increase.  This,  of  course,  is  not 
to  be  considered  unimportant.  Before  we  can  hope  to  obtain  the  exact 
information  which,  more  than  anything  else,  is  to  settle  the  question 
which  I  have  just  been  discussing  a  considerable  space  of  time  must 
elapse.  The  obvious  thing  to  do  in  the  meantime  is  to  correct  every  case 
of  malocclusion,  to  widen  every  narrow  arch,  and  bring  it  as  nearly  to 
the  normal  form  as  possible,  and,  above  all,  if  you  will  permit  me  to  say  it, 
to  guard  the  premaxilla  from  injury,  and  in  every  known  way  to  strive 
to  bring  about  the  normal  eruption,  spacing  and  occlusion  of  the  central 
incisor  teeth. 

Summary. 

The  premaxillae  exert  a  very  marked  influence  upon  the  form  of  the 
hard  palate.  In  order  to  have  a  normally  formed  palate  two  changes  must 
take  place  in  the  premaxillae,  they  must  shrink  in  size  to  the  proper  degree, 
and  they  must  turn  downward  sufficiently.     Failure  of  both  changes  to 
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occur  results  in  the  negro  type  of  palate;  a  proper  readjustment  of  posi- 
tion, but  a  failure  of  shrinkage,  results  in  a  high  arch.  The  prc- 
maxillse  exert  an  influence  not  only  upon  the  form  of  the  hard  palate,  but 
also  upon  the  line  of  the  septum.  I  have  been  working  upon  the  influence 
of  the  teeth  upon  the  septum  for  the  last  year  and  a  half.  In  this  time  I 
have  seen  over  a  hundred  cases  where  the  relationship  between  the  teeth 
and  irregularities  of  the  form  of  the  septum  was  demonstrable.  My  ob- 
servations are  readily  summarized  as  follows  :  There  are  three  great  causes 
of  deviations  of  the  septum :  trauma,  irregularity  in  the  eruption  of  the 
central  incisor  teeth,  and  inequality  in  the  descent  of  the  two  halves  of  the 
palate.  In  nearly  half  of  the  cases  where  there  is  inequality  between  the 
halves  of  the  palate  the  teeth  are  responsible.  Therefore,  it  might  be 
said  that  there  are  but  tw^o  great  causes  of  deviations  of  the  sej)ium. 
trauma  and  some  irregularity  in  the  development  and  eruption  of  the 
teeth.  Delayed  eruption  of  the  teeth  is  caused  in  great  measure  by  some 
disturbance  of  nutrition.  When  the  eruption  of  one  central  incisor  is 
sufficiently  delayed  it  causes  a  deformity  or  hypertrophy  of  the  pre- 
maxillary  wing  above  it.  This  distorts  the  retaining  groove  made  by  the 
premaxillary  wings.  As  a  result,  the  septum  slips  from  its  bed  in  the 
vomer,  and  the  groove  made  by  the  two  leaves  of  the  vomer  spreads  open, 
one  leaf  or  side  of  the  V  disappearing.  This  produces  a  spur  along  the 
upper  edge  of  the  vomer.  As  the  cartilaginous  part  of  the  septum  slips 
from  its  bed  the  lower  edge  curls  upward  and  outward,  so  that  the  lower 
portion  becomes  concave.  Higher  up  on  the  septum  this  concavity  gives 
place  to  a  compensatory  convexity.  The  convexity  is  generally  toward 
the  spur.  On  the  side  of  the  delayed  tooth  a  short  basal  spur  indicates  the 
enlarged  premaxillary  wing.  Deformity  of  the  septum  is  often  caused  by 
asymmetry  of  the  halves  of  the  palate.  This  asymmetry  shows  in  the  nasal 
notches  anteriorly  and  in  the  choanae  posteriorly  and  in  the  mouth.  Such 
extensive  asymmetry  is  due  to  unequal  descent  of  the  antra.  Wherever  the 
central  incisor  teeth  are  found  to  be  well  spaced  (and  by  well  spaced  I 
mean  neither  too  much  nor  too  little  space  between  the  incisors),  and  the 
two  halves  of  the  palate  are  of  equal  height,  the  septum  is  almost  always 
straight.  By  ensuring  the  proper  eruption  and  spacing  of  the  incisor  teeth 
the  septum  can  be  saved  from  deformity.  Normally  erupted  and  spaced 
teeth,  I  am  speaking  now  of  all  the  teeth,  mean,  in  a  great  majority  of  in- 
stances, a  straight  septum.  After  the  teeth  are  fully  erupted  and  in  good 
line  there  remains  no  evidence  of  their  delayed  eruption  except  in  the  nose. 
Trauma,  as  well  as  delayed  eruption  of  the  incisor  teeth,  can  displace  the 
premaxillary  wings  and  distort  the  vomer  groove,  resulting  in  spurs  and 
causing  deviations  anteriorly  and  posteriorly.  The  best  explanation  for 
the  slight  anterior  deviations  which  are  so  constantly  found  is  some  fault 
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in  the  eruption  of  the  incisor  teeth.  Abundant  dissecting-room  findings 
prove  that  deviations  so  started  may  extend  far  backward  on  the  septum 
and  become  obstructive. 


Discussion  of  Paper  Dy  Dr.  lHosber. 

Mr.  President  and  Members  of  the  Society:  I 
T.  B.  TaU0l)t  m.D.      think  you  will  agree  with  me  that  a  paper  which  is 

Pl)ilad(lpl)ia.  practically  composed  of  pioneer  work,  hardly  admits 

of  discussion. 

I  believe  that  the  point  of  the  paper,  reduced  to  a  few  words,  is  this : 
At  last  we  have  found  the  origin  of  probably  the  majority  of  deviations 
of  the  septum ;  at  least  those  slight  ones  occurring  in  the  anterior  part, 
chiefly  in  the  cartilage.  It  is  also  interesting  to  observe  that  in  this  key- 
note was  contained  the  sequel  to  an  investigation  of  two  and  a  half 
years,  and  reported  in  part  by  me  to  the  Section  of  Stomatology  of  the 
American  Medical  Association  a  year  or  two  ago. 

Dr.  Mosher  has  first  begun  by  "clinically  demonstrating  the  relation 
between  the  abnormal  eruption  of  the  central  incisor  and  the  premaxilla 
as  it  affects  the  position  and  normal  straightness  of  the  septum.  Then 
he  demonstrated  anatomically  that  the  changes  he  believes  to  be  present 
do  occur  and  produce  the  conditions  of  which  he  speaks.  If  we  could 
now  prevent  the  normal  eruption  of  the  central  incisors  and  see  the 
efifect,  our  proof  of  this  proposition  would  be  absolutely  conclusive. 

Someone  very  recently,  I  believe  Dr.  Douglass,  suggested  the  rela- 
tion between  the  nasal  spine,  the  wings  of  the  premaxilla,  and  deformities 
of  the  septum.  It  took  Dr.  Mosher  to  determine  the  rest,  and  prove  it. 
Dr.  Mosher  gives  a  complete  demonstration  of  how  the  irregularity  acts. 
An  abnormal  enlargement  of  one  of  the  wings  of  the  premaxilla  is 
caused :  the  groove  is  destroyed  and  a  sliding  out  and  increased  growth  of 
the  cartilaginous  portion  of  the  septum  follows. 

One  question  occurs  to  me :  What  is  the  relation  of  rickets  in 
young  children  to  septal  deviations?  Is  the  delayed  eruption  of  the 
central  incisors  a  part  of  the  same  process?  We  have  enlargements  of 
cartilage  throughout  the  body  in  rickets :  enlargement  of  the  epiphyses 
of  the  long  bones,  etc.  It  seems  that  part  of  this  enlargement  may  be 
due  to  a  similar  overgrowth  of  the  cartilage  of  the  septum.  Up  to  the 
present  time  rhinologists  have  considered  the  correction  and  prevention 
of  nasal  deformities  entirely  in  their  province,  but  it  seems  to  me  that 
this  will  now  have  to  be  relegated  to  a  great  extent  to  the  orthodontist. 
He  has  power  to  correct  and  prevent  further  deformity,  and  also  by  de- 
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termining  the  delayed  eruption  of  the  teeth  and  stimulating  vital  function, 
should  be  able  to  prevent  the  occurrence  of  septal  deformity  in  many 
cases. 

As  to  the  separation  of  the  intcrniaxillary  suture,  at  a  dental  meet- 
ing in  Philadelphia  last  spring,  Dr.  G.  V.  I.  Brown  demonstrated  a 
method  of  spreading  the  two  halves  of  the  maxilla.  His  demonstration 
was  perfect,  but  it  did  not  take  into  consideration  the  trauma  and  pain 
attached  to  such  work  in  children  over  seven  or  eight  years  of  age. 
Dr.  Mosher  asks,  "Granting  the  separation  can  be  accomplished,  the 
vital  question  remains,  How  much  ?"  The  conditions  requisite  for  a  trust- 
w^orthy  answer  he  has  just  stated,  in  words  similar  to  my  own,  which  I 
uttered  more  than  a  year  ago,  in  discussing  this  same  question.* 

It  may  not  be  out  of  place  to  abstract  from  this  article  here.  In 
closing  I  said  :t 

"In  considering  the  effect  of  expansion  methods  on  deviations  of 
the  nasal  septum,  it  does  not  seem  to  be  definitely  recognized  that  these 
are  really  irregularities  of  only  a  part  of  this  structure.  They  usually 
involve  only  the  cartilaginous  portion,  and  even  when  the  bony  part 
is  included  in  the  deflection,  this  rarely  extends  throughout  the  entire 
width  of  the  bone.  This  fact  has  an  important  bearing  on  the  success 
of  this  operation,  as  advocated  by  a  number  of  practitioners  at  this  time." 


"Expansion  is  believed  by  many  to  lower  the  floor  of  the  nose,  and, 
in  so  doing,  to  relieve  pressure  and  exert  a  downward  tractive  force 
on  the  deflected  septum.  In  view  of  the  above  facts,  it  seems  almost 
unnecessary  to  state  that,  even  if  the  direction  of  such  a  force  were 
possible,  it  would  be  effective  only  in  the  rare  event  of  a  simple  complete 
deflection.  For  if  a  part  of  the  septum  be  already  straight,  as  it  usually 
is,  this  will  effectually  resist  any  straightening  force  which  might  reach 
it  through  the  alveolar  and  palate  processes." 


"To  close  this  consideration  of  the  subject  at  this  juncture  would 
undoubtedly  leave  the  erroneous  impression  that  most  ctTorts  to  influence 
upper  respiratory  obstruction  and  mouth  breathing  favorably,  through 
corrective  measures  applied  to  the  teeth  and  dental  arches,  are  of  little. 


♦Read  in  the  Section  on  Stomatolog>'  of  the  American  Medical  Association  at 
the  Fifty-eighth  Annual  Session,  June,  1907. 

+From  The  Journal  of  the  American  Medical  Association.  J.munry  18.  igo8, 
Vol.  L,  pp.  172-175. 
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if  any,  value.  This  would  be  the  logical  conclusion  if  the  process  were 
a  purely  mechanical  one.  On  the  contrary,  we  are  dealing  with  vital 
tissues,  possessing  each  a  special  function  and  capable  of  growth,  repair 
and  atrophy. 

"It  is  a  well-known  physiologic  fact  that  one  of  the  most  powerful 
stimuli  to  the  proper  development  and  normal  function  of  any  tissue  or 
part,  is  the  exercise  of  the  specific  function  for  which  that  tissue  or  part 
is  intended." 


"Conversely,  the  inability  properly  to  perform  this  function  invari- 
ably results  in  either  imperfect  development  or  wasting  and  atrophy. 

"It  is  natural  then  that  we  should  find  various  alterations  in  the 
structure  of  parts  of  the  whole  upper  respiratory  tract.  Thus  may  we 
account  for  the  effect  of  adenoids,  malocclusion,  short-lip  and  tonsillar 
hypertrophy  on  normal  nasal  respiration  and  the  production  of  the  inevi- 
table train  of  disturbances  accompanying  imperfect  development  of  the 
bones  of  the  face,  particularly  the  maxilla  and  those  forming  the  nasal 
passages. 

"This  also  explains  why  the  removal  of  exciting  causes  and  the  cor- 
rection of  existing  deformities  of  contiguous  parts  gradually  brings  about 
a  resumption  of  growth  in  these  tissues,  resulting  in  the  production  of 
normal  nasal  chambers  and  the  return  of  norml  nasal  respiration. 

"Possibly  of  equal  importance  in  contributing  to  improvement  after 
most  corrective  measures,  is  cell  stimulation  and  renewed  growth  in  the 
maxillary  bones,  through  the  irritation  caused  by  the  varying  degrees  of 
pressure  applied  to  the  teeth  and  alveolar  arches.  The  extent  to  which 
this  process  may  be  operative  is  a  matter  not  easily  determined,  and  how 
far  these  two  factors  influence  the  conditions  in  a  given  case  to  the  exclu- 
sion of  others,  we  are,  as  yet,  unable  to  determine,  since  up  to  the  present 
time  no  practical  or  sufficiently  accurate  methods  of  observing  and  record- 
ing these  changes  have  been  devised. 

"Without  doubt,  many  of  the  results  which  have  been  attributed 
solely  to  the  effect  of  definite  movement  of  bone,  and  the  resulting  im- 
provement in  the  respiratory  capacity  of  the  nasal  chambers,  are  in  reality 
instances  of  the  beneficial  results  of  stimulation  of  these  vital  functions." 

Gentlemen,  members  of  the  American  Society  of  Orthodontists,  it 
remains  with  you  to  determine  what  the  normal  form  and  size  of  these 
parts  at  any  given  age  are,  and  to  devise,  if  possible,  an  accurate  and 
practical  method  of  measuring  and  recording  the  normal  and  abnormal 
in  this  region.     By  so  doing  you  will  furnish  the  necessary  complement 


to  Dr.  Mosher's  work,  by  reducing  the  study  and  treatment  of  ortho- 
dontic conditions  to  a  truly  scientific  and  accurate  basis. 

Dr.  Mosher  has  spoken  of  the  matter  of  the  rcla- 

Dr.  mattbew  Cryer,     ^ion  of  the   teeth   and   nose  as   though   it  had   been 

Pbiladelyhia.  but    recently   noted,   but   Harrison   Allen    thirty-five 

years  ago  wrote  on  this  subject,  and  in  his  lectures 

in  the  Philadelphia  Dental  College  in  1873,  '74  ^"^1  '75  he  taught  that 

in  order  to  understand  the  correction  of  irregularities  of  the  teeth  you 

must   understand   the  nasal   chamber:   to   treat   the  nasal  chamber  you 

must  know  the  occlusion  of  the  teeth,  etc. 

The  doctor  has  spoken  with  regard  to  the  expansion  of  the  arch 
by  mechanical  means.  Now,  since  I  read  a  paper  some  years  ago  on  the 
"Occlusion  of  the  Teeth,"  I  have  been  a  little  afraid  to  give  my  ideas 
before  this  society.  I  will  say  this  as  an  assertion :  You  can  not  spread 
the  width  of  the  floor  of  the  nose  by  the  expansion  of  the  walls  of  the 
mouth  ;  also,  that  you  can  not  expand  the  arch  of  the  mouth  by  expand- 
ing the  teeth  separately  from  one  another.  Take  the  dome  of  this  arch 
and  spread  the  walls  out  and  you  will  not  spread  the  roof,  providing  it 
has  a  proper  suture.  You  may  move  the  teeth  apart,  but  you  will  never 
widen  the  maxillary  bones. 

There  are  one  or  two  ideas  I  want  to  empha- 
Dr.  Koaers  ^^•^^-      -^^-    ^^osher    has    opened    before   us    what    is 

Boston.  practically  a  new  volume  for  observation.     I  had  the 

pleasure  of  traveling  last  night  with  the  doctor,  and 
in  our  conversation  I  could  see  where  our  work  overlapped,  and  that 
there  were  many  possibilities  of  future  development.  We  can  see  clearly 
where  we  stand  at  the  present  time,  but  the  progress  we  shall  make  in  the 
future  is  to  me  inconceivable.  The  relationship  is  so  intimate  between 
the  teeth,  the  dental  arches  and  the  nasal  cavities.  If  we  can  scientifically 
comprehend  these  things,  and  by  the  proper  treatment  of  the  temporary 
arches  be  able  to  prevent  these  deflections  of  the  septum,  as  well  as  pre- 
vent nasal  spurs,  we  will  be  doing  a  wonderful  work.  This  paper  is  des- 
tined to  be  one  of  the  factors  to  stimulate  us  to  greater  eflfort. 

A  great  deal  of  the  anatomy  which  Dr.  Mosher  has  brought  before  us 
is  new  and  hard  to  understand  on  this  its  first  presentation,  but  to  study 
this  is  our  duty ;  we  must  in  the  very  near  future  make  ourselves  pro- 
ficient in  a  knowledge  of  this  anatomy,  for  without  it  we  can  not  expect 
to  be  successful  in  our  work.  Let  us  make  ourselves  absolutely  proficient 
in  the  minute  details  of  the  anatomy  of  the  parts  surrounding  the  teeth. 

I   will  just  sav  a   few  words  on  one  particular 
Dr.  Ottolcngui.         phase  of  the  subject.     I   need  not  say  that  I  con- 
sider   this    a    very    fine    and    helpful    paper,    but    I 
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only  wish  to  discuss  the  last  part  of  it,  which  deals  with  treatment. 
The  essayist  raised  a  question  as  to  whether  or  not  we  can  help  the 
nasal  passages  by  methods  of  widening  the  arches.  Dr.  Faught  spoke 
of  some  method  of  Dr.  G.  V.  I.  Brown,  wherein  he  spread  the  maxilla 
apart  by  opening  the  suture,  and  Dr.  Cryer  tells  us  that  we  can  not 
widen  any  portion  of  the  dome  by  traction  on  the  teeth.  I  agree  abso- 
lutely with  that  dogmatic  statement  of  Dr.  Cryer's ;  also,  I  believe  that 
you  can  not  lower  the  vault  by  widening  the  arch  of  the  teeth,  because 
of  the  anatomy  of  the  region  above.  Nevertheless,  in  young  patients 
the  maxillae  can  be  spread  apart  along  the  line  of  the  suture.  The  suture 
can  be  opened,  and  very  quickly- — within  three  weeks — and  it  is  not 
painful,  contrary  to  Dr.  Faught's  supposition.  I  have  done  it  many 
times  without  soreness  in  that  particular  part  of  the  mouth.  I  was 
under  the  impression  when  I  read  a  paper  at  the  St.  Louis  congress, 
that  this  opening  of  the  suture  could  not  be  accomplished  with  the  ex- 
pansion arch.  I  have  since  discovered,  by  actual  experience,  that  the 
suture  can  be  opened  with  the  expansion  arch.  It  is  merely  a  question  of 
the  manner  in  which  traction  is  applied.  But  considering  the  ease  with 
which  the  teeth  themselves  may  be  moved,  and  that  you  would  need 
to  have  more  resistance  in  the  tooth  alveoli  than  along  the  median  line, 
I  believe,  where  there  is  nasal  stenosis,  it  would  be  better  not  to  make 
the  attempt  with  the  expansion  arch,  but  to  apply  force  high  up  in  the 
mouth  with  the  split  plate,  and  open  the  suture  in  that  manner.  There 
are  gentlemen  present  who  practically  know  that,  following  orthodontic 
interference,  there  has  been  an  increased  nasal  capacity.  How  can  we 
make  that  agree  with  the  statement  just  made?  I  believe  we  should  not 
forget,  in  studying  skeletons,  that  in  life  we  are  dealing  with  subjects 
where  these  bones  are  covered  with  soft  tissues,  and  the  cavities  we  are 
looking  at  are  much  smaller,  in  life,  and  that  these  soft  tissues  are  sub- 
ject to  disease.  Where  there  is  mouth-breathing  we  are  likely  to  have 
nasal  stenosis,  contributed  to  by  a  thickening  of  the  membrane  covering 
the  bones.  Orthodontic  interference,  by  overcoming  mouth-breathing, 
aerates  the  cavities  and  restores  the  tissues  to  normal ;  thus  you  have 
increased  breathing  space  by  reduction  of  the  thickness  of  the  soft 
tissues. 

This  subject,  as  Dr.  Mosher  has  presented  it  to 

Dr.  Ulilbur  DaiUv       yo^r  consideration,  has  been  prominent  in  my  mind 

Xltw  Vork.  for  a  number  of  years.     As  early  as  1905  I  read  a 

paper  entitled  "The  Malocclusion  of  the  Deciduous 

Teeth."    In  that  paper  I  said :   'T  have  found  the  most  prominent  cause 

of  malocclusion  is  the  imperfect  development  of  the  arches,  and  I  call 
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your  attention   to   the   development   of  the  premaxillary   portion  of  the 
maxilla." 

Answering  Dr.  Cryer,  with  reference  to  the  canine  VxAh  being 
called  the  "keystone."  No  architect  would  call  attention  to  a  keystone 
so  situated,  because  the  keystone  is  always  situated  in  the  median  line 
of  two  lateral  halves  of  the  arch.  You  will  see  that  the  premaxillary 
bones  act  as  a  perfect  keystone,  from  an  architectural,  as  well  as  an 
anatomical,  standpoint.  The  failure  of  this  premaxillary  portion  to  ex- 
pand is  responsible  for  the  narrow  arch,  irregularities,  and  by  reason  of 
non-development  teeth  are  forced  either  inside  or  outside  the  proper 
dental  arch.  The  essayist  has  called  particular  attention  to  the  distal 
surface  of  the  lateral  incisor  tooth.  The  nares,  in  deficiently  developed 
cases,  compares  almost  identically  with  the  distal  surface  of  the  lateral 
incisor  tooth,  and  on  the  development  of  the  premaxillary  portion  de- 
pends the  size  of  the  nares.  When  you  have  a  deflection  it  is  on  the 
opposite  side  from  where  the  development  has  taken  place. 

I  wish  to  confine  myself  to  asking  one  or  two 

Dr.  Bognc.  questions.     I  shall  be  glad  to  know  from  Dr.  Mosher 

whether  he  has,  at  any  time,  investigated  the  question 

of  the  enlargement  of  the  arch  of  the  deciduous  teeth   with  a  view  to 

securing  an  aid  in  the  development  of  the  intermaxillary  bones  ? 

Dr.  mosbcr.  ^  have  not,  I  am  sorry  to  say. 

I   was   hoping   the   doctor   had    instituted   some 
Dr.  BO|ll(.  experiments  of  this  kind  that  might  be  brought  be- 

fore us  here,  as  it  seems  an  exceedingly  important 
part  of  the  question.  The  next  question  is,  whether  he  thinks  the  separa- 
tion of  the  superior  arch,  after  it  shall  have  been  partly  formed,  would 
aid  in  straightening  the  nasal  septum,  either  the  cartilaginous  or  the 
osseous  portion  ?  The  septum  having  slipped  from  its  proper  bed  and  be- 
come curved,  would  the  separation  of  the  two  sides  of  the  maxilla  result 
in  that  septum  resuming  its  proper  form? 

Mr.    President    and    Members    of   the    Society : 
Dr.  moslxr.  ^^ou  have  been  kind  to  give  me  so  much  time.     Dr. 

Faught  was  generous  to  discuss  my  paper  at  such 
length,  and  I  have  little  to  add.  Dr.  Faught  asked  if  rickets  could 
enlarge  the  premaxillary  wing.  I  do  not  see  why  not.  In  reply  to  Dr. 
Bogue's  last  question,  I  do  not  see  how  the  separation  of  the  maxill.x.  or 
any  such  enlargement  after  the  deviation  of  the  septum  has  taken  place. 
will  do  anything  except  keep  the  deviation  where  it  is. 

Vomer   spurs   are    formed,   as   Dr.    Mosher  has 

Dr.  BOflue.  shown   us.     There  are  differences  of  opinion   as  to 

what  takes  place  a  little  later.     Dr.  Brown,  of  Mil- 
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waukee,  believes  the  separation  of  the  superior  maxillae  will  result  in  a 
descent  of  the  septum  later  on,  and  Dr.  Quimby,  of  New  York,  has  held 
the  same  view,  because  both  of  them  have  had  cases  in  which  they  thought 
it  occurred.  Dr.  Quimby's  case  is  his  own  daughter.  He  stated  to  me 
that  he  himself  had  applied  orthodontic  force — namely  the  screw,  to 
spread  his  daughter's  teeth.  The  girl  was  then  about  fifteen  years  of  age. 
She  came  to  him  on  one  occasion  and  said,  "Papa,  what  has  happened  to 
me?  It  seems  to  me  my  nose  feels  queer,  and  more  air  is  passing  than 
before."  He  found  her  central  incisors  about  an  eighth  of  an  inch  apart, 
and  the  nasal  septum  distinctly  straightened.  He  was  startled,  and 
thought  he  had  done  something  very  bad.  The  clearer  air  passage  has 
remained  and  the  space  closed  up.  He  believes  the  same  thing  might  have 
occurred  in  other  cases. 


Evidence  and  Significance  of  tootb  Eruption. 


By  Varney  E.  Barnes,  D.D.S.,  Clcvflaiid. 


Associated  with  orthodontic  procedure  tooth  erui)tion  has  a  signifi- 
cance in  that  it  antedates  occhision,  and  thereby  allows  of  earlier  diag- 
nosis and  preventive  treatment. 

The  eruptive  tables  are  well  known  and  indicate  when  teeth  may  be 
expected  under  all  conditioiis,  for  they  allow  great  latitude.  After  close 
observations  extending  over  a  period  of  ten  years,  I  aiu  certain  that 
these  charted  eruptive  periods  are  far  from  correct  as  regards  the  tionnal. 
I  find  that,  usually,  the  earlier  teeth  erupt  the  better  are  the  develop- 
mental conditions  in  the  bone  structures  of  the  mouth.  This  would  indi- 
cate that  the  earlier  eruptive  periods  arc  more  nearly  correct.  Evidcnct 
to  support  this  lies  in  the  fact  that  irregularities  present  generally  in 
crowded  conditions,  which  mean  retarded  eruptions.  The  tables  have 
been  based  upon  a  number  of  cases  presumed  to  be.  hut  '•wlneli  were  not 
normal.  To-day  irregularities  are  conceded  to  be  the  rule  fiM-  the  per- 
manent teeth,  and  I  believe  the  rule  applies  to  the  temporary  leeth  aUi>, 
the  deciduous  irregularit\-  jireceding  the  permanent  irregularity  in  a 
characteristic  form  (Figs.  i.  j.  ,:;.  4.  5,  <>.  7  and  S).  General  acknowledg- 
ment must  soon  come  of  the  fact  that  deciduous  denture  deformities  are 
as  prevalent  as  those  of  the  permanent  denture.  The  best  expression  of 
this  was  that  of  Dr.  W  ilbui"   M.   Dailev.  who.  on   .\pril    iS.    1905.  said: 
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Fig.  I. 

Fig.  I. — General  maxillary  and  mandibular  deficiency  in  cases  of  sisters  five 
and  ten  years  old. 


Fig.  2. 

Fig.  2. — Characteristic  crowding,  close  bite  and  inverted  compensating  curves 
in  cases  of  sisters. 


"Malocclusion  of  the  deciduous  teeth  exists  in  the  same  proportion  as  it 
does  in  the  permanent  teeth"  (Dental  Cosmos,  December,  1905).  Prior 
to  that  the  writer  said :  "The  most  serious  cases  of  malocclusion  are 
clearly  indicated  in  the  temporary  teeth,  may  be  diagnosed  as  early  as 
three  years,  and  are  far  more  frequent  than  the  dental  profession  sup- 
poses" (Northern  Ohio  Dental  Association,  June,  1904;  Dental  Sum- 
mary, May,  1905). 

Teeth  which  erupt  under  crowded  conditions  wedge  into  rotated  and 
inclined  positions  and  show  the  almost  constant  recurrence  of  one  con- 
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Fig.  3. 

Fig.   3. — Characteristic  temporary   arches — brother    and   sister,   six   and    four 
years  nine  months.    Six-year  cast  showing  incisors  and  first  molars  erupting  into 

small  arches. 


(lition — smallness  of  the  apical  arch  in  maxilla,  mandible  or  both  (Figs. 
9  and  10).  This  would  indicate  that  malocclusions  are  results  of  faulty 
root  locations  upon  malformed  bone. 

There  is  a  theory  that  teeth  erupt  close  together,  wedging  and  stimu- 
lating the  bone  to  develop  in  the  region  of  each  tooth  so  as  to  permit  it 
to  assume  a  correct  position  in  the  arch.  This  theory  of  so-called  sec- 
tional development  assumes  that  the  space  necessary  on  account  of  the 
greater  width  of  permanent  incisors  and  cuspids  over  temporary  incisors 
and  cuspids  appears,  or  increases  greatly,  just  jirior  to  the  eruption  of 
the  permanent  tooth  ;  the  whole  width  development  increasing  in  periods 
up  to  the  twelfth  or  thirteenth  year,  when  the  cuspids  are  erupted.  This 
is  the  theory  that  led  to  that  old  evil  advice,  "Wait  until  the  child  has 
all  the  permanent  teeth  anterior  to  the  first  molars  before  beginning  regu- 
lation."    It  has  no  real  evidence  to  support  it. 

There  is  also  the  theory  of  early  growth  or  developmental  spaces 
between  the  temporary  teeth.  Talbot  says :  "The  mouth  of  a  child  at  the 
fourth  or  fifth  year  normally  presents  a  well-developed  jaw.    The  curves 
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Fig.  4. 

Fig.  4.1 — Cast  of  five-year-old  patient — deficient  spaces,  overbite  of  upper  and 
close  bite. 


Fig.  5. 

Fig.  5. — Casts  of  brother  fourteen  jears  and  mother  of  patient  of  Fig.  4  in 
which  the  characteristic  deformity  is  clearly  shown. 

are  all  graceful  in  outline,  and  the  contour  of  the  dental  arch  is  well 
formed.  This  could  hardly  be  otherwise,  for  the  reason  that  the  jaw  is 
growing  rapidly  for  the  purpose  of  accommodating  the  permanent  teeth, 
and  the  circle  of  the  alveolar  process  is  larger  than  that  of  the  teeth. 
Spaces  exist  between  the  temporary  teeth  and,  therefore,  crowding  can 
not  take  place." 

The  necessity  for  spaces  has  been  written  of  and  known  for  a  long 
time.  Previous  to  December,  1906,  however,  no  one  seems  to  have 
definitely  located  those  spaces  or  indicated  in  any  manner  how  large  they 
should  be.  At  the  time  mentioned  the  writer  published  in  the  Dentist's 
Magazine  an  article  in  which  attention  was  called  to  some  observations: 
First,  to  the  prevalence  of  irregularities ;  second,  to  the  three  develop- 
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Fig.  6. 

Fig.  6. — Casts  showing  dclicicnt  (Icvelopinc-nt  of  maxilla — brothers — transition 
of  defoirnity  from  temporary  to  permanent  teeth ;  eight  years  eight  months  and  ten 
years  eight  months ;  and  cast  of  maxilla  of  older  boy  showing  progress  and  root 
expansion  . 


Fin.  7. 

Fig.  -. — Casts  of  case  at  five  years  and  nine  years,  showing  ciiaraclcristic 
deficiency  of  lower  arches  in  both  temporary  and  permanent  teeth.  I'ppcr  arches 
normal.     Lower  arches  short  and  narrow. 


iiU'iital  directions,  antero-posterior,  vertical  ami  buccal ;  third,  to  ilic 
seeming  law  of  growth  spaces,  "the  temporary  central,  lateral  and  cuspid 
plus  their  distal  growth  space  equals  or  exceeds  the  width  of  the  suc- 
ceeding permanent  teeth,  in  the  normal  child  of  four  to  five  years  of  age." 
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Cbeorics  of 
Eruption  and 
Development. 


Continued  observations  of  eruptions  and  de- 
velopment have  indicated  error  in  the  former 
theories  which  are  now  modified  and  presented  as 
follows : 

I.  Theory   of   width   development.     The   width 
developments  of  maxilla  and  mandible  are  complete  as  far  distal  as  the 
first  permanent  molars  at  from  seven  to  eight  years  in  the  normal  child. 
2.  Theory  of  developmental  or  growth  spaces. 


Fic.  8. 

Fig.  8. — Characteristic  open  and  close  bites  shown  in  temporary  teeth  and 
permanent  teeth  erupting. 


(a)  The  temporary  laterals  and  cuspids  plus  their  distal  growth 
spaces  exceed  in  width  the  succeeding  permanent  laterals  and  cuspids 
in  the  normal  child  of  from  four  to  five  years  of  age. 

(b)  The  temporary  centrals  plus  their  growth  spaces  exceed  the 
width  of  the  permanent  centrals  in  the  normal  child  of  seven  to  eight 
years. 

3.  Theory  of  anterior-posterior  development. 

That  portion  of  the  anterior-posterior  development  of  the  jaws 
between  the  region  of  the  lateral  and  the  distal  surface  of  the  second 
temporary  molar  is  complete  in  the  normal  child  of  four  to  five  years  of 
age. 

4.  Theory  of  eruption  without  lateral  contact. 

Temporary  and  permanent  teeth  normally  erupt  without  lateral  or 
any  contact  with  other  teeth  until  in  occlusion. 

In  the  study  of  the  best  obtainable  dentitions  (Figs,  ii  and  12)  we 
find  the  teeth  touching  only  at  the  contact  points,  the  roots  well  separated 
and  broad  V-shaped  interproximal  spaces  filled  with  gum  and  bone  tissue. 
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Fig.  9. 
Fig.  9. — Two  cases  of  small  apical  arches  of  most  decided  character. 


Fig.  10. 

Fig.   10. — Small  apical  arches.     Cast  of  patient  nine  years  three  months,  and 
partial  correction  in  contrast. 


These  conditions  are  found  at  abotit  the  age  of  twelve.  Previous  to  that 
age  the  teeth  are  not  in  contact,  excepting  possibly  the  incisors.  To  pro- 
duce these  conditions  only  one  hypothesis  seems  plausible,  and  that  is. 
the  width  development  of  maxilla  and  mandible  is  complete  as  far  pos- 
terior as  a  point  distal  of  the  second  temporary  molars,  at  from  seven 
to  eight  years  of  age.  in  order  that  the  permanent  and  temporary  teeth 
may  pierce  the  gums  and  the  permanent  teeth  be  icitliout  contact  zcitli  one 
another  until  after  they  reach  a  vertical  (ic-.elopnient  equal  to  that  of  the 
next  tootli  i)i  occlusion. 
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Fig.  II. 
Fig.    II. — Normal    occlusion    (Turner). 


eomparison 

of  temporary  witi) 

Permanent  Ceetb. 


The  first  evidence  to  support  this  hypothesis 
exists  in  the  tooth  forms  (Figs.  12  and  13).  The 
temporary  teeth  differ  radically  in  form  from  the 
permanent  set.  Their  crowns  are  short.  The  in- 
cisors, cuspids  and  the  mesial  surface  of  the  first 
molar  have  no  contact.  The  distal  surface  of  the  first  molar  and  the 
mesial  and  distal  of  the  second  molar  have  small  contact  very  close  to  the 
occlusal  margins.  The  enamel  on  the  buccal  and  labial  surfaces  pre- 
sents a  great  slope  and  abruptly  terminates  in  a  ridge  just  before  merging 
into  the  cementum.  The  necks  are  well  constructed,  the  mesial  and  distal 
portions  of  the  crowns  have  marked  concavities  extending  well  up  to  the 
occlusal  margins,  permitting  teeth  and  gum  to  merge  into  a  continuous 
contour.  The  incisors  and  cuspids  are  proportionately  very  broad  at  the 
incisive  margin  and  abruptly  slope  to  the  cervix  on  the  mesial  and  distal 
sides.  The  labio-lingual  aspect  of  the  incisors  and  cuspids  is  that  of  a 
wedge  with  the  greater  incline  lingually,  which  would  tend  to  erupt  the 
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tooth  outward.  The  ahsencc  of  any  wedge  shape,  nicsio-distally  and 
pointing  away  from  the  cervix,  should  indicate  that  the  tooth  was  made 
to  pierce  the  gums,  instead  of  sHtting  them  while  crowding  other  teeth. 
The  wedge  and  concavity  toward  the  cervix  mesio-distally  would  seem  to 
indicate  that  crowding  in  eruption  would  tend  to  lock  or  rotate  the  teeth. 

The  permanent  teeth  have  small  mesial  and  distal  contact  surfaces 
(except  the  distal  surface  of  the  third  molar),  which  rapidly  .slope  away 
in  convexity  in  all  directions,  then,  on  mesial  and  distal  surfaces,  gradu- 
ally turn  to  concavity.  This  mesial  and  distal  convexity  clearly  indicates 
that  the  teeth  were  never  designed  to  be,  or  to  erupt,  in  contact  until  after 
the  teeth  had  erupted  to  an  equality  in  vertical  height.  The  teeth  do  not 
trupt  all  together  and  the  surfaces,  almost  points  of  contact,  present  too 
fine  an  approximation  for  any  reasonable  expectations  of  teeth  erupting 
with  mesial  or  distal  convex  surfaces  balanced,  sliding  along  first  a  con- 
cavity and  then  a  convexity  to  contact.  The  wedging  into  position  is 
thus  absurd,  especially  as  the  wedge  shape  of  the  incisors  and  cuspids  is 
labio-lingually  with  the  greater  incline  lingually  and.  therefore,  tending  to 
eriipt  those  teeth  labially. 

The  cuspids  have  inclines  mesially  and  distally  (Fig.  ii)  with  the 
greater  on  the  distal  side  tending  to  force  the  tooth  to  the  mesial  in  erup- 
tion. The  first  upper  bicuspids  have  inclines  on  the  buccal  cusps  with  the 
greater  on  the  mesial  tending  toward  a  distal  position,  but  possibly  coun- 
teracted by  the  mesial  inclination  of  the  lingual  cusp.  The  second  upper 
bicuspids  have  the  greater  incline  on  the  distal  side  of  the  buccal  cusp 
augmented  by  the  mesial  inclination  of  the  lingual  cusp  and  showing  a 
mesial  tendency  in  eruption.  This  brings  us  to  the  consideration  of  a 
second  evidence. 

The  temporary  molars  exceed  the  succeeding  bicuspids  in  mesio- 
distal  diameter.  This  excess  in  width  has  been  erroneously  said  to  be  for 
the  relief  of  any  crowding  anterior  to  the  first  permanent  molars.  X-rays 
show  the  second  bicuspids  between  the  roots  of  the  second  temporary 
molar,  and  where  there  is  even  an  approximately  good  arrangement  of 
the  anterior  teeth  the  second  bicuspid  erupts  to  the  mesial,  leaving  a  con- 
siderable space  })icsial  to  the  first  pcrtiia)ic)it  molar.  At  the  time  of  the 
eruption  of  this  second  bicuspid  (about  ten  to  eleven  years)  there  is  a 
considerable  growth  taking  place  posterior  to  the  first  molar.  This  is 
preparatory  to  the  eruption  of  the  second  molar,  and  it  brings  a  mesial 
pressure  which  forces  the  first  molar  forward  (Fig.  14).  Were  it  not 
for  that  extra  mesial  space  the  bicusjiids  would  not  have  time  for  full 
vertical  eruption  and  would  be  most  liable  to  be  caught  and  locked  in  or 
rotated  (witness  that  very  common  condition  in  the  crowding  of  irregu- 
larities).   Nature  has  thus  wisely  endeavored  to  prevent  stress  in  bicuspid 
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Fig.  14. — Illustrating  the  position  of  second  temporary  molars  and  first 
permanent  molars  and  the  shifting  forward  of  the  first  permanent  molars  whiL" 
bicuspids  are  erupting. 


eruption.  Why  not  also  for  the  incisors  and  cuspids?  The  very  forms 
of  all  the  teeth  are  such  as  to  make  rotations  extremely  liable  under  stress 
eruptions,  and  the  very  prevalence  of  rotation  of  all  teeth,  incisors  to 
molars,  is  evidence  that  wedging  in  any  form  is  not  normal. 

The  point  raised  in  regard  to  the  piercing  of  the  gums,  instead  of 
slitting,  necessarily  a  result  of  wedging  eruption,  applies  even  more 
forcibly  to  the  permanent  teeth.  It  is  an  acknowledged  fact  that  pyor- 
rheal  conditions  are  associated  with  irregularities  in  tooth  positions.  It 
is  also  acknowledged  that  these  malpositions  are  generally  associated  with 
crowding  in  eruption.  Crowding  in  eruption  means  that  the  gums  are 
slit,  that  the  labial  and  lingual  sections  are  separated  and  that  flaps  form, 
preventing  proper  cervix  constriction,  and  thereby  predisposing  to  irrita- 
tion, then  inflammation  and  pyorrhea  if  not  really  being  a  chief  factor. 
The  piercing  of  the  gums  by  teeth  erupting  without  lateral  contact  would 
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Fig.    15. — Chart   from  casts  shown   in   Fig.   7,   showing  development   in   four 
years  in  normal  upper  arch. 
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leave  a  ring  of  gum  tissue  designed  and  prepared  to  contract  about  the 
cervix  however  constructed  it  might  be. 

An  evidence  of  the  necessity  of  the  early  com- 
plete formation  of  the  developmental  space  distal  to 
the  upper  cuspid  exists  in  the  fact  that  the  lower 
cuspid  erupts  normally  at  about  nine  years  to  a  posi- 
tion mesial  to  upper  cuspid.     To  do  so  it  must  have 

its  distal  space  early  to  prevent  encroachment  upon  the  area  of  the  first 

temporary   molar,   which    is   not   due   to   be   lost   until   after   the   cuspid 

erupts  (nine  to  ten). 

Evidence  of  necessity   for  early  developmental   space  distal   to   lower 

cuspid  is  found  in  the  fact  that  icdl-developed  temporary  arches  contain 
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that  space  at  from  four  to  six  years  (Fig.  13).  A  further  evidence  of 
the  early  width  development,  and  of  the  size  and  time  for  growth  spaces 
is  in  two  sets  of  casts  which  I  have  been  fortunate  enough  to  obtain 
and  study  (Fig.  7).  They  are  from  the  mouth  of  a  well-developed  child, 
and  were  taken  at  the  ages  of  five  and  nine  years.  The  five-year  cast 
shows  a  full  arch,   singularly  well   contoured  with  large  developmental 


Fig.  16. 

Fig.  16. — Casts  (before  and  after  treatment)  from  actual  case,  showing 
vertical  hinge  appliance  used  and  space  for  normal  eruptions.  (Modification  of  Dr. 
Ainsworth's  appliance.)    (Root  expansion.) 


spaces  distal  to  temporary  laterals  and  cuspids,  and  smaller  spaces  distal 
to  the  temporary  centrals.  (The  development  in  the  mandible  seems  not 
quite  so  good  as  in  the  maxilla  and  is  not  presented  as  normal.) 

The  nine-year  cast  (Fig.  15)  (maxillary  calculated  to  be  normal) 
shows  the  growth  space  distal  to  the  cuspid  remaining  constant  during 
four  years  and  exceeding  the  calculated  width  of  the  cuspid.  The  perma- 
nent laterals  are  in  position  and  occupy  less  space  than  the  temporary 
laterals  and  their  distal  spaces.  The  permanent  centrals  are  in  position 
and  occupy  a  greater  space  than  the  temporary  centrals  and  their  distal 
spaces  occupied.  There  is  also  a  widening  of  the  arch  to  an  extent  which 
has  a  significance,  in  that  the  excess  in  width  of  the  permanent  centrals 
over  the  temporary  centrals  and  their  distal  spaces  equals  the  excess  in 
width  of  the  nine-year  cast  over  the  four-year  cast,  measured  across  the 
cuspids  and  second  molars. 
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This  would  seem  to  indicate  that  the  development  xvas  nol  sectional, 
but  along  the  median  suture  and  marked  the  emnpletion  of  the  width 
development. 

The  lateral  and  cuspid  spaces  remaining  constant  indicates  that  the 
width  development  is  complete  at  or  before  the  time  of  eruption  of  the 
permanent  central  incisors. 

In  opposition  to  the  theory  of  sufficient  growth  spaces  to  permit  of 
tooth  eruption  without  contact,  is  the  fact  that  some  apparentiv  very 
good  occlusions  follow  crowded  eruptions.  A  careful  study  of  these 
occlusions  will  reveal  the  fact  that  they  are  all  too  narrow  to  be  ideal,  their 
interproximal  spaces  are  deficient,  the  teeth  are  forced  tightly  together, 
and  in  nearly  every  instance  the  third  molars  are  not  in  a  corresponding 
good  relation  with  the  remainder  of  the  denture.  What  probably  occurs 
ui  these  cases  is  that,  each  tooth  as  it  crowds  into  the  arch  does  so  at  the 
expense  of  part  of  the  space  of  the  next  tooth  distal  to  it.  This  condition 
is  reflected  backward  and  finally  culminates  in  the  more  marked  displace- 
ment of  the  third  molars.  The  evidence  that  seems  to  support  this  is 
found  in  the  fact  that  ivhenez'cr  teeth  occupy  distal  positions  they  are 
almost  ahvays  rotated,  and  that  there  is  universal  malpositions  of  third 
molars,  particularly  noticeable  in  lower  arches.  Another  objection  to  this 
theory  is  that  we  have  some  cases  which  are  seemingly  regular  at  twelve 
to  sixteen  years,  and  then  suddenly  distort  from  pressure  associated  with 
eruption  of  posterior  teeth. 

The  significance  of  the  theories  advanced  is,  that  we  recognize  the 
importance  of  beginning  our  corrective  treatment  of  malformations  at  as 
early  an  age  as  the  little  patients  can  be  handled  intelligently  (four  to  six 
years).  It  means  that  we  should  not  expect  any  measurable  amount  of 
growth  to  occur  through  pressure  stimulation  in  developmental  directions 
which  are  long  past  their  natural  period  of  growth.  It  means  that  when- 
ever we  diagnose  root  inclinations  or  small  apical  arches  (deficient  growth 
spaces)  we  shall  apply  corrective  treatment  in  a  direct  force  to  those 
roots  in  order  to  carry  the  temporary  and  permanent  teeth  at  once  to 
their  true  positions  (Figs.  i6  and  17  B,  vertical  hinge  appliance  prin- 
ciple). It  means  that  generally  no  distal  movements  of  teeth,  whether 
intentional  or  not,  are  normal  and  that  such  movements  must  be  recog- 
nized as  compromises,  for  they  encroach  on  the  area  of  distal  teeth  yet 
to  come.  A  further  significance  is  that  the  classification  of  dental  de- 
formities according  to  the  mesio-distal  relations  is  too  narrow  and  mis- 
ieading,  for  that  classification  does  not  cover  the  temporary  denture  de- 
formities (Fig.  7)  ;  at  least  it  can  not  be  definitely  applie<l. 
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Fig.  i8. — Illustrating  the  error  in  Bonwill's  calculation  and  the  possibility  of 
an  ideal  arch  for  eruption. 


In  our  corrective  treatment  of  malposed   teeth 
treatment  ^"*^  malformed  bone  (using  the  horizontal  hinge  ap 

and  Retention.  pliance,   Fig.    17   A)    we  may  secure,   seemingly   a 

very  good  occlusion  and  yet  have  faulty  root  and 
apex  position.  This  occlusion  may  be  retained  for  years,  or.  in  some  in- 
stances, permanently,  but  will  usually  fail  soon  after  the  removal  of 
artificial  retention  devices,  or  upon  the  growth  and  pressure  associated 
with  the  development  and  eruption  of  posterior  teeth,  or  after  separation 
for  operative  procedure.  This  failure  in  retention  is  due  not  primarily 
to  failure  of  surrounding  alveolar  bone  to  hold  the  teeth  in  their  new  posi- 
tions, but  failure  to  secure  normal  root  positions.  Tn  other  words,  failure 
ill  retention  is  a  result  of  incomplete  or  incorrect  rci^ulatioti. 

The  problem  to-day  in  orthodontia  is  not  retention,  hut  still  hmv 
best  to  treat  so  as  to  obtain  approxiinately  normal  results,  or  /unc  or  -when 
to  compromise  after  an  intelligent  effort  to  obtain  that  iiorni.il. 
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It  has  been  claimed  that  roots  will  straighten  up  and  the  apical  arch 
expand  after  the  crowns  are  moved  into  relatively  normal  mesio-distal 
relations  and  retained.  The  idea  of  this  entire  claim  is  that  the  jaws  may 
and  do,  develop  in  breadth  at  an  age  later  than  seven  or  eight  years.  It 
is  dependent  upon  the  crowded  eruption  theory.  This  expansion  may 
possibly  happen  to  a  very  limited  degree  through  the  stimulation  of  that 
portion  of  the  vertical  bone  development  still  incomplete,  but  it  is  more 
improbable  than  possible  that  the  width  deevlopment  is  so  stimulated,  and 
it  must  not  be  depended  upon  to  occur  in  too  many  cases  now  under 
indefinite  retention. 

What  probably  does  happen  in  these  conditions  is  that  nature  fills 
in  new  bone  over  the  roots  in  their  new  positions  after  the  teeth  (chiefly 
the  crowns)  are  tilted  buccally,  and  there  is  a  seeming  expansion  which 
is  later  seemingly  improved  after  the  removal  of  retainers  with  the  con- 
sequent lingual  tilting  of  the  teeth  to  a  contact. 

Teeth  have  an  eruptive  force  which  raises  them  from  their  crypts 
and  places  them  in  occlusion.  Under  the  wedging  theory  of  eruption 
that  force  has  been  credited  with  aiding  in  jaw  development.  Under  the 
early  developmental  space  theory  that  force  I  credit  with  only  vertical 
action  upon  the  erupting  tooth,  it  may  exert  a  circumferential  pressure 
on  acount  of  resistance  met,  but  the  primary  action  is  vertical.  When 
this  is  realized  and  associated  with  the  fact  of  almost  universal  small 
apical  arches  the  premature  loss  of  deciduous  teeth  will  not  be  credited 
with  being  so  great  a  factor  in  the  causation  of  malocclusions  as  it  now 
is.  I  do  not  mean  to  minimize  it  as  a  factor,  but  would  take  from  it  the 
credit  due  to  deficient  bone  development. 

The  correctness  of  the  theory  of  sufficient  growth  at  seven  to  eight 
years  to  permit  permanent  incisors  and  cuspids  to  erupt  without  contact 
seems  to  be  corroborated  by  clinical  experience.  The  features  of  chil- 
dren who  have  deficient  or  no  growth  spaces  are  prematurely  aged.  The 
artificial  opening  of  those  spaces  between  the  temporary  teeth,  through 
the  bodily  lateral  movement  of  temporary  teeth  and  permanent  teeth 
beneath  them,  brings  a  far  more  youthful  expression  to  those  same  fea- 
tures. This  treatment  often  opens  the  medium  suture  and  thereby  in- 
creases the  area  of  the  nasal  passages,  providing  better  oxygenation,  and 
thus  aiding  a  better  development  of  the  entire  system. 

There  is  possibly  no  ideal  arch,  but  if  there  is,  that  of  Bonwill  based 
upon  the  equilateral  four-inch  triangle  seems  to  offer  the  best  guide  as  to 
what  to  expect.  In  his  calculation  of  the  circle  there  is  an  error  in  laying 
off  the  radius  and  then  laying  off  the  individual  teeth,  making  arcs  and 
resulting  in  the  distal   position   of  the   cuspid   not   coinciding  with   the 
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theoretical  position  claimed.  Associating  this  apparent  error  with  the 
theory  of  sufficient  growth  spaces  there  has  arisen  the  thought  that  pos- 
sibly the  one  might  be  the  explanation  of  the  other ;  the  theoretical  arc 
(F-D)  being  greater  than  the  sum  of  the  applied  arcs  (F-C).  and  the 
growth  spaces  greater  than  the  width  of  the  teeth  erupting  (Fig.  i8). 

A  final  evidence  of  early  dental  deformity  is  in  the  difficult  teething 
of  infants.  This  difficult  teething  may  be  taken  as  one  of  the  first  diag- 
nostic signs  of  dental  malpositions  of  both  permanent  and  tcmporarv 
teeth. 


Discussion  of  Paper  by  Dr.  Uarncy  Barnes 

Dr.   Barnes  has  given   us  a  paper  that   will  be 

Dr.  milber  m.  Daiiey,    food  for  thought  for  years  to  come.    It  has  required 

the  observation  of  years,  on  the  part  of  Dr.  Barnes, 

to  arrive  at  these  deductions,  and  it  will  take  considerable  time  on  the 

part  of  the  dental  practitioners  to  prove  and  make  these  statements  facts. 

The  simplest  process  at  times  is  the  most  difficult  to  explain  in  a 
manner  to  be  thoroughly  understood  by  your  audience ;  but  Dr.  Barnes 
has  excellently  portrayed,  in  few  words,  the  jaw  development;  the  posi- 
tion and  manner  in  which  the  tooth  erupts. 

Dr.  Barnes,  in  speaking  of  eruption,  states  that  by  knowing  the  ideal 
you  will  know  how  to  assist  the  development  of  the  bone  at  the  age  which 
Nature  intended  the  development,  and  advises  us  not  to  wait  until  the 
normal  developmental  period  has  passed,  and  then  expect  normal  de- 
velopment in  the  cancellous  bone. 

I  have  had  failures  in  orthodontia,  but  have  recognized  the  deficiency 
and  the  short-comings  and  have  tried  to  ascertain  the  cause :  and  I  agree 
with  the  essayist  that  the  only  correct  manner  to  treat  these  cases  is  from 
the  standpoint  of  etiology  of  early  development.  By  turning  to  the 
normal,  therefore,  you  are  able,  by  means  of  an  artificial  stimulus,  to 
develop,  as  nearly  as  possible,  the  ideal. 

Dr.  Barnes  has  spoken  of  eruption  tables,  and  I  would  like  to  sug- 
gest here  that  the  members  of  this  society  tabulate  the  eruption  of  the 
deciduous  and  permanent  teeth,  and  if  the  men  of  other  societies  would 
cooperate  in  this,  we  would  then  have  sufficient  data  to  arrive  at  the 
average  time  of  exfoliation  of  deciduous  teeth  and  eruption  of  permanent 
teeth,  instead  of  using  those  tables  which  have  been  handed  down  for 
fifty  or  a  hundred  years.  And,  further,  if  we  would  preserve  the  decidu- 
ous teeth  as  they  are  removed,  and  take  the  measurements  of  them,  and 
also  of  their  successors,  the  permanent  teeth,  then  the  accumulated  data 
would  give  us  charts  or  tables  of  scientific  value. 
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The  statements  in  Dr.  Mosher's  paper  regarding  the  lateral  develop- 
ment of  the  premaxillary  bones  are  borne  out  clearly  by  the  cases  at  five 
and  nine  years,  shown  by  Dr.  Barnes.  The  lateral  development  can  be 
definitely  appreciated. 

The  developmental  process  is  not  well  understood,  and  it  would  be 
of  great  advantage  if  we  would  submit  models  of  arches  that  are  develop- 
ing normally;  such  a  collection  would  give  us  sufficient  data  to  arrive  at 
the  scientific  prognosis  in  cases  of  non-development. 

The  statement  that  Dr.  Barnes  attributed  to  me  (that  malocclusion 
of  the  deciduous  teeth  exists  in  the  same  proportion  as  the  permanent 
teeth)  is  not  to  be  understood  as  meaning  the  relative  positions  of  the 
teeth  only,  but  that  the  lack  of  development  in  the  deciduous  arch  is  a 
malocclusion  in  the  sense  that  the  spacing  so  necessary  between  the  teeth 
to  insure  sufficient  room  for  the  permanent  teeth  is  absent. 

The  process  of  development  is  apt  to  confuse  one,  for  between  the 
ages  of  five  and  six  years  the  distance  or  development  between  the  pre- 
maxillary bones  and  the  sixth-year  molar  seems  to  have  been  retarded, 
but  about  the  ninth  year  develops  very  rapidly. 

I  understand  that  the  apical  arch  which  Dr.  Barnes  mentioned  means 
an  imaginary  line  around  the  apices  of  the  teeth,  expressing  the  proper 
normal  bone  development  at  that  point. 

In  the  Items  of  Interest  for  September  and  October  Dr.  J.  Bethune 
Stein  presented  a  paper  calling  attention  to  bone  structures,  in  which  he 
does  not  mention  "alveolar  process"  at  all.  It  is  all  bone  of  the  mandible 
and  maxilla.  He  says  he  has  never  found,  in  his  research  work,  a  line 
of  demarcation  between  alevolar  process  and  true  bone ;  that  it  is  all  one. 

Dr.  Barnes  is  correct  about  the  deficiency  in  the 
Dr.  €.  B.  Bostl^  periods  of  eruption  as  published,  because  they  are 
incorrect. 

Dr.  Barnes  showed  a  model  of  a  three-year-old  patient,  and  stated, 
as  I  understood  him,  that  between  the  taking  of  that  model  and  the 
present  time  there  had  been  no  lateral  development.  That  is  a  point  of 
importance.  I  think  he  is  correct,  and  I  could  duplicate  such  models  as 
that,  because  wherever  we  find  irregularities  of  the  upper  teeth  I  think 
we  usually  find  the  tongue  has  failed  to  do  its  lateral  work.  He  showed 
us  the  spaces  adjoining  the  temporary  teeth  which  he  believes  to  be  indi- 
cations of  the  positions  of  the  permanent  ones  underneath.  He  spoke 
of  them  as  deformities,  although  I  hardly  think  he  meant  them  as  deformi- 
ties, but  rather  as  indications  of  conditions  that  were  leading  to  deformity. 
He  also  said  the  wedging  process  is  absurd,  for  the  greater  incline  is 
lingually,  and,  therefore,  the  teeth  tend  to  erupt  labially.     There  is  an 
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exception  to  that ;  Dr.  Uaines  took  it  into  account.  The  upper  permanent 
incisors  may  tend  to  erupt  labially,  but  they  are  restricted  by  the  circle 
of  the  temporary  roots,  behind  which  they  He,  and  if  those  temporary 
roots  do  not  get  out  of  the  way  they  will  deflect  the  permanciu  teeth 
lingually  as  they  erupt. 

He  speaks  of  the  lateral  development  of  the  jaw  being  complete  at 
four  or  five  years  of  age.  That  is  an  important  point  for  all  of  us  to  bear 
in  mind,  because  the  teaching  of  his  paper  is  that  if  we  find  at  four  or 
five  years  of  age  the  development  of  the  temporary  teeth  is  not  such  as 
to  show  us  the  spaces  and  the  conditions  that  attend  a  perfect  eruption 
of  the  permanent  teeth,  we  should  at  once  begin  to  enlarge  the  temporary 
arches. 

The  explanation  with  reference  to  the  temporary  arches  is  a  matter 
of  interest,  if  the  permanent  teeth  are  to  come  through  correctly.  Dr. 
Barnes  made  a  little  error.  I  know  he  did  not  mean  to,  in  speaking  of 
the  "Ainsworth  arch"  as  being  designed  to  bear  on  the  incisor  teeth  alxjve. 
Dr.  Ainsworth  says  his  arch  may  be  used  for  that  purpose,  but  that  is 
"not  its  primary  use. 

Was  that  not  his  first  design  when  he  brougrht 

»''-««^"'^  it  out? 

I  think  it   was   a   feature   which   he   discovered 

Dr.  BogUC.  after  he  first  used  it.     I  can  not  answer  exactly. 

Another  thing  which  Dr.  Barnes  implies  is  that 
irregular  arches  of  teeth  do  not  enlarge  laterally  without  extraneous  help : 
neither  the  temporary  nor  the  permanent.  He  speaks  of  the  "eruptive 
forces."  I  have  not  heard,  in  this  paper,  that  eruptive  force  pointed  out. 
I  think  it  has  been  more  accurately  studied  by  Dr.  Wright,  of  Boston, 
than  any  one  I  know^  The  eruptive  force  is  the  pulsation  of  the  heart. 
Dr.  Barnes  also  says  no  distal  movement  of  the  teeth  is  normal,  and  that 
our  problem  is  rather  to  guide  into  a  proper  eruption,  wherein  I  think  he 
is  entirely  right. 

So  far  as  I  can  see.  Dr.  Barnes's  paper  is  but  the  begiiming  of  in- 
vestigations which  may  show  us  how  we  may  guide  the  very  young  child 
so  that  it  will  not  have  need  for  orthodontic  services  later  on,  and  among 
those  influences  to  be  used  it  is  our  province  to  suggest  the  advantages 
of  hard  foods  and  the  use  of  the  jaws  at  the  earliest  age,  and  to  work 
along  with  the  medical  men,  who  generally  direct  the  feeding  of  the 
child  at  the  time  of  weaning,  each  helping  the  other  to  keep  tlu-  i-lnld  in 
h\gicnic  condition. 

In  relation  to  Dr.  Barnes's  theory  that  !>>  enlarg- 

Dr.  Danfortb.  i"?:  the  temporary  arches  to  normal  the  teeth  will 

erupt  more  perfectly,  that  accentuates  Dr.  Mosher's 
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ideas ;  if  in  producing  these  spaces  yen  will  stimulate  the  eruption  of 
the  teeth  and  the  development  of  the  premaxillary  bones,  you  might  at 
the  same  time  prevent  the  deflection  of  the  nasal  septum,  which  may  be 
due  to  the  lack  of  eruption  of  these  teeth.  These  theories  are  of  im- 
portance with  relation  to  the  proper  development  of  the  nasal  septum, 
therefore,  as  well  as  to  the  normal  occlusion  of  the  teeth. 

Finally,  our  correction  will  come  back,  not  to  the 

Dr,  1)(iw1cy.  treatment  of  deciduous  teeth  by  appliances,  but  to  the 

use  of  proper  foods  and  the  development  of  the  child 

normally.     If  we  could  produce  that  result  by  selection  of  food,  etc.,  we 

would  accomplish  something  for  the  human  race. 

If  we  could  see  the  children  forty  generations 
Dr.  DanfOftb.  back  we  will  have  to  do  as  Dr.  Barnes  does  with  the 

proper  feeding. 

I  want  to  commend  Dr.  Barnes's  paper.     It  has 
Dr.  PullClt.  been  no  surprise  to  me  that  he,  Dr.  Barnes,  has  so 

completely  elaborated  the  subject  during  the  last  three 
or  four  months,  and  he  deserves  much  credit  for  his  hard  labor.  The 
essay  presents  proof  that  the  work  the  orthodontist  is  doing  to-day  is  the 
artificial  development  of  the  dental,  alveolar  and  maxillary  arches,  as  con- 
trasted with  what  has  been  styled  "straightening  crooked  or  irregular 
teeth." 

What  I  have  presented  has  been  the  best  that 
Dr.  Barnes.  I  could  do  in  a  new  field.     While  all  that  has  been 

brought  forward  may  not  seem  plausible  to  you,  still 
I  ask  that  you  begin  to  investigate,  and  then,  in  time,  we  may  get  at  the 
truth.  The  one  particular  case  shown  may  not  be  normal,  but,  in  the 
absence  of  evidence  to  the  contrary,  I  believe  it  is.  Get  casts  a  year  apart, 
as  I  am  doing  in  many  cases,  and  I  believe  that  in  five  years  we  shall  have 
evidence  of  eruptions  and  development  that  will  be  indisputable.  We 
can  not  obtain  skulls  of  normal  infants.  I  have  yet  to  see  what  I  consider 
a  normal  skull  having  a  normal  temporary  dentition.  Dr.  Cryer  says  he 
has  them,  and  although  he  knows  more  anatomy  than  I  do,  in  the  light 
of  the  evidence  presented  to-day,  I  doubt  it. 

The  study  of  development  incident  to  eruption  of  the  teeth  will  be 
continued,  but  it  is  too  great  a  field  for  one  man.  We  have  to  face  the 
evidence  of  anatomists — and  their  evidence  is  indefinite,  for  it  is  based 
more  upon  the  abnormal  than  the  normal  in  skull  development. 

I  thank  you  for  your  consideration  and  attention,  and  again  ask  for 
your  study  of  this  subject. 


tredtmem  of  tbe  Displacement  of  the  inferior  maxilla,  Caused 
by  the  Partial  Resection  oT  the  Body  oT  the  Bone. 


By   Dr.   Jose  J.   Rojo,   Professor  of   Orthodontia  and  of   Dental    Prothesis   in  the 

Mexican  National  Dental  School,  Member  of  the  International 

Dental  Federation,  etc. 


F.  C,  fifty-five  years  of  age,  of  a  hcallliy  cunstiluiioii  ami  goofj 
antecedents,  affected  with  osteomyelitis  of  the  inferior  maxilla  in  the 
region  of  the  left  molar,  was  treated  surgically  at  the  (icncral  Hospital, 
first  by  Dr.  Leopoldo  Castro,  and  then  again  by  Dr.  Regino  Gonzalez,  the 
eminent  surgeon. 

The  disease  of  this  patient  began  with  the  ex- 
Clinical  RIstory.  traction  of  the  second  left  molar,  which  was  afFecte<l 
with  a  severe  alveolar  abscess ;  the  extraction  was 
made  with  an  application  of  chlorid  of  ethyl.  I  believe  I  have  observed 
auto-infection  of  maxillary  bones  in  several  cases  following  upon  the 
application  of  chlorid  of  ethyl,  and  it  occurs  to  me  that  owing  to  the 
hitense  chilling  there  are  mechanical  movements  of  the  blood,  pus,  etc.. 
of  the  anesthetized  region,  which  facilitate  the  absorption  of  infecting 
liquids  :  for  this  reason  I  never  apply  chlorid  of  ethyl  for  the  extraction 
of  abscessed  teeth,  and  strongly  recommend  that  it  should  not  be  used  in 
such  cases. 

The  very  evening  of  the  day  on  which  the  molar  was  extracted  the 
patient  had  fever ;  the  fever  continued  the  following  day,  and  the  inflam- 
mation and  pains  increased  in  a  very  marked  degree.  Two  days  later  he 
entered  the  hospital,  and  an  extra-buccal  operation  was  performed  upon 
him  for  the  resection  of  a  portion  of  the  maxilla,  in  the  region  where  the 
molar  had  been  extracted,  extending  from  the  second  bicuspid  to  the  angle 
of  the  body  of  the  bone.  Before  the  incision  of  the  first  operation  had 
completely  cicatrized,  and  after  having  waited  the  necessary  length  of 
time,  he  underwent  a  second  operation  of  major  surgery,  which  was  verv 
successful,  several  fragments  of  diseased  bone  having  been  removed.  Two 
months  later,  when  the  intra-and  extra-buccal  incisions  were  completely 
cicatrized,  the  patient  was  brought  to  me,  through  the  kind  courtesy  of 
the  eminent  surgeon.  Dr.  Gonzalez,  to  have  his  teeth  examined.  .After 
an  examination  of  his  mouth,  the  necessary  cleansing  operations  and 
jireparatorv  treatments  were  effected,  and  it  was  decided  to  correct  the 
malocclusion. 
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Fig.  I  shows  the  marked  deformity  of  the  aniero-inferior  part  of  the 
face,  due  to  the  displacement  of  the  teeth.  The  mentum  is  twisted  toward 
the  side  operated  upon,  the  lower  lip  is  depressed  and  folded,  which,  by 
the  effect  of  contrast,  make  the  upper  teeth  appear  to  be  protruding.  It 
should  also  be  observed  that  the  left  cheek  is  very  prominent  owing  to 
the  relaxation  of  the  muscular  insertions,  which,  in  a  most  marked  degree, 
contributes  toward  the  deformation  of  the  physiognomy. 


Fig.   I. 


Fig.  2. 


Fig.  2  shows  the  enormous  scar  which  commences  in  the  parotid 
region,  and,  following  the  contour  of  the  lower  border  of  the  body  of  the 
bone,  ends  at  the  symphysis  of  the  mentum.  This  incision  is  the  principal 
cause  of  the  enlargement  observed  in  Fig.  i  on  the  operated  side,  and  it 
has  been  observed  in  various  patients  that  owing  to  the  vitality  of  the 
essentially  vascular  tissues,  these,  of  their  own  accord,  contract  or  dis- 
tend, as  may  be  required ;  it  has  also  been  observed  that  these  deformities 
(enlargements),  of  their  own  accord  or  aided  by  massage,  reduce  until 
they  become  almost  imperceptible. 

Fig.  3  shows  the  displacement  of  the  teeth,  there  being  a  space  of  two 
centimeters  between  the  lingual  surface  of  the  upper  cuspid  and  the 
buccal  surface  of  the  corresponding  lower  tooth.    This  photograph  sug- 
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gests  the  difficulty,  and  perhaps  the   utter  inipossihihty  of  proper  mas- 
tication/^ 

It  is  to  be  feared  in  these  cases  that,  owing  to  tlie  abnormal  state  of 
the  region,  either  because  the  dental  arches  are  subjected  to  the  pressure 
of  oblique  forces  during  mastication  (that  is  to  say,  the  upper  teeth  in 
a  linguo-buccal  direction  and  the  lower  ones  in  a  bucco-lingual  direction), 
or  to  disuse  at  certain  points,  the  conditions  get  worse  dav  bv  day,  bring- 


FiG.  3. 
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ing  on  caries  or  displacements  of  the  natural  teeth  which  were  saved  in 
the  surgical  operation. 

On  the  other  hand,  it  might  be  supposed  that  dental  prothesis  could 
aid  these  patients.  However,  to  avoid  entering  upon  a  general  study  of 
the  subject,  let  us  consider  this  concrete  case,  and  we  shall  observe  that  a 
system  of  artificial  teeth  set  in  a  plate  would  not  give  good  results,  and 
that  a  system  of  bridgework,  besides  all  the  trouble  it  would  give  the 
patient,  could  not  be  employed  with  success:  that  is  to  say.  they  could 
not  permanently  restore  the  masticating  functions  without  either  causing 


*  I  would  consider  it  useless  or  out  of  place  to  deal  with  physiological  or 
psychological  questions  at  any  length  in  this  paper,  but  as  these  two  branches  of 
science  are  of  such  great  importance  in  these  cases,  I  wish  my  readers  to  bear  in 
mind  how  essential  proper  mastication  is,  and  how  important  it  is  that  a  human 
lieing  should  not  feel  that  he  is  deformed  and  an  object  of  derision  aniong  his 
fellow-men. 
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him  considerable  inconvenience  or  threatening  future  compHcations.  It 
is  also  evident  that  the  facial  deformity  would  not  be  helped  in  the  least 
by  either  of  these  two  systems. 


Fig.  5. 


Fig.  6. 


Figs.  4  and  5  are  photographs  taken  from  a  plaster  cast,  the  im- 
pression of  which  was  taken  in  composition  simply  to  study  the  bite.  In 
these  can  be  observed  the  deviation  of  the  median  line  with  considerable 
accuracy,  being  approximately  two  centimeters,  and  also  the  retroversion 
of  the  mandible,  of  about  the  same  extent.  These  two  irregulari- 
ties render  mastication  impossible,  give  the  voice  a  defective  timbre,  and 
disfigure  the  physiognomy  in  a  marked  degree. 
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These  photographs  also  show  how  good  and  serviceable  were  the 
iceth  which  were  saved,  and  how  well  they  could  be  properly  utilized. 

Fig.  6  is  a  photograph  of  the  regulating  appli- 

Creatmcnt.  ance,    contrived   after   the   principles   of   the   Angle 

School.  The  metal  used  in  its  construction  is  Ger- 
man silver,  its  different  parts  being  joined  with  silver  solder  (two  parts 
of  silver,  one  of  brass).  Both  the  upper  and  the  lower  parts  each  consist 
of  two  bands,  adjusted  upon  the  first  bicuspids,  to  which  are  attached 
two  i6-gauge  wires  (American  gauge),  which  surround  the  anterior 
teeth,  generally  touching  the  most  prominent  points  of  the  buccal  and 


Fig.  7. 


Fig.  8. 


lingual  surfaces.  It  must  be  remembered,  in  placing  these,  that  they  have 
two  purposes :  First,  to  equally  distribute,  among  a  greater  or  lesser  num- 
ber of  teeth,  the  force  which  is  necessary  to  reduce  the  displacement  of 
the  bone,  taking  into  consideration  the  extent  of  the  necessary  move- 
ment, the  muscular  resistance  and  that  of  the  ligaments,  the  state  of  the 
teeth,  etc.  It  will  be  observed  in  the  present  case  that  in  each  of  the 
pieces  the  force  is  distributed  among  eight  teeth.  Secondly,  to  secure  an 
anchorage  for  the  ligatures  which  are  to  effect  the  movemciu.  1  he  ex- 
terior wire  arch  of  the  upper  piece  is  near  the  neck  of  the  teeth,  and  it 
has  two  hooks,  bent  in  a  downward  direction,  their  openings  being  on  the 
side  opposite  the  region  operated  upon ;  one  of  them  is  at  the  median 
line  and  the  other  is  near  the  bicuspid.  These  hooks  are  placed  on  a  level 
with  the  cutting-edge  of  the  teeth  to  prevent  the  elastic  ligature  which 
thev  are  to  support  from  acting  in  such  a  way  as  to  move  the  particular 
tooth  with  which  it  would  come  in  contact  if  its  extremity  were  fixed  to 
the  wire  which  is  near  the  neck  of  the  teeth.  In  other  cases  the  hwks 
have  been  omitted,  the  wire  being  placed  near  the  cutting-edge  and  the 
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ligatures  fixed  directly  to  it  without  using  an  intervening  hook.  The  in- 
terior or  lingual  wire  of  the  upper  part  of  the  appliance  may  be  left  out, 
though  it  greatly  strengthens  the  bands. 

The  buccal  arch  of  the  lower  appliance  is  placed  at  a  distance  of  one 
millimeter  above  the  neck  of  the  teeth ;  it  is  not  absolutely  necessary  that 
it  be  closely  fitted  to  the  teeth.  It  has  two  wire  hooks,  opening  toward 
the  side  operated  upon  and  bent  toward  the  cutting-edge,  which  support 
the  traction  ligatures.  The  lingual  arch  should  touch  the  teeth  at  a 
proper  point  so  as  to  prevent  it  from  slipping  out  of  place,  owing  to  the 
peculiar  contour  of  the  labial  surface  of  the  teeth.     The  principal  object 


Fig.  9. 


of  this  wire  is  to  distribute  the  traction  force  over  the  teeth  which  it 
touches. 

To  adjust  and  solder  these  wires,  as  well  as  the  hooks,  it  is  necessary 
to  place  the  bands,  already  soldered,  in  their  proper  positions  and  take 
an  impression.  When  the  latter  and  the  bands  have  been  removed  from 
the  mouth  and  placed  in  the  impression,  this  is  filled  and  a  cast  is  ob- 
tained on  which  the  wire  arches  can  be  easily  adjusted  and  soldered  by 
the  usual  methods.  The  hooks  can  be  soldered  after  the  wires  and  bands 
have  been  soldered  and  removed  from  the  plaster  cast. 

In  fixing  these  appliances  in  position  it  is  good  practice  to  make  the 
patient  wear,  for  the  space  of  twelve  hours,  an  elastic  rubber  wedge  on 
ihe  interstitial  face  of  each  molar  which  is  to  carry  a  band,  so  as  to 
separate  the  teeth  and  facilitate  the  placing  of  the  appliances. 

After  trying  the  pieces  in  the  mouth,  the  molars  and  the  bands  are 
cleaned  and  dried,  balls  of  cotton,  alcohol  and  hot  air  being  used  for  this 
purpose.    When  the  parts  are  dry  a  little  semi-fluid  cement  is  mixed  and 
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applied  upon  tlic  molars  and  within  the  bands,  and  the  latter  arc  placed 
in  position  with  great  care  to  avoid  getting  them  out  of  shaj)e. 

The  appliances  should  not  be  set  into  action  until  two  or  three  hours 
after  ihcv  have  been  fixed,  so  as  to  give  the  cement  time  to  harfk-n. 
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Fig.  7  shows  how  the  appliance  works,  the  hooks  of  the  buccal  arches 
being  used  to  fix,  by  means  of  silk  ligatures,  a  strip  of  elastic  rubber,  or  a 


Fig.   II, 


circular  rubber  band,  the  strip  being  preferable  to  the  latter  because  its 
tension  may  be  increased  or  reduced  when  found  necessary. 

These  elastic  strips  should  be  renewed  every  forty-eight  hours,  and  it 
will  be  necessary,  especially  on  the  first  day.  to  frciiuently  examine  the 
patient  (once  or  twice  a  day). 

The  greatest  care  must  be  observed  as  regards  the  food  allowed  the 
patient,  the  mastication  of  solids  being  entirely  eliminated:  but  it  must 
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be  remembered  that  this  diet  does  not  last  long,  for  in  the  majority  of 
these  cases  the  reduction  of  the  bone  is  effected  within  a  few  days. 

Extreme  cleanliness  of  the  mouth  is  also  of  great  importance  in 
these  cases. 

Fig.  8  shows  the  progress  made  a  few  days  after  the  treatment  was 
commenced. 


Fig.  12. 

Figs.  9  and  lo  show  that  the  dental  arches  are  in  their  normal  rela- 
tions, and  that  the  regulating  appliance  has  accomplished  its  purpose. 
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Four  days  after  the  treatment  was  commenced  it  became  necessary 
to  extract  the  second  and  third  upper  molars  of  the  side  operated  upon, 
because,  owing  to  the  reduction  of  the  maxilla,  these  teeth,  which  would 
perhaps  never  be  of  any  use,  lacerated  the  cicatricial  tissues  of  the 
mandible. 

The  complete  reduction  took  about  fifteen  days.  Notwithstanding 
the  fact  that  as  the  resection  was  partial  and  the  periosteum  and  portions 
of  the  bone  remained,  the  reproduction  of  the  bone  was  very  rapid,  and 
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although  this  is  a  very  good  precedent  for  not  making  the  application  of 
the  appliances  permanent,  still  in  treating  these  cases  we  have  to  contend 
with  the  enormous  resistance  of  the  cicatricial  bony  tissues. 

Fig.  II  represents  the  retaining  device.    In  mak- 

Kctcntlon.  ing  it,  bands  of  German  silver  were  adjusted  on  the 

four  bicuspids  of  the  side  not  operated  upon,  and 

after   having  been   soldered   they   were   placed   upon   the  corresponding 

molars:  then  the  impression  and  occlusion  (bite)   were  taken  in  plaster. 


Fig.   14. 


as  is  usually  done  in  making  an  artiticial  crown.  When  the  impression 
was  properly  prepared,  with  the  bands  in  their  respective  positions,  an 
articulating  model  was  made  of  plaster  and  sand,  which  is  seen  in  the 
photograph,  after  the  same  method  which  is  followed  in  making  crowns 
with  cusps  and  bands. 

This  cast  was  used  in  soldering  together  the  bands  of  each  piece,  and 
for  the  purpose  of  fixing  projections  on  them  which  would  oblige  the 
patient  to  close  his  mouth  in  normal  occlusion.  On  the  upper  piece  we 
observe  on  the  palatine  surface  a  projection  about  one  centimenter  in 
length,  which  protrudes  beyond  the  surface  of  occlusion,  it  starts  from 
between  the  two  bicuspids  and  goes  in  a  downward  direction  to  meet  the 
lingual  surface  of  the  lower  piece,  its  thickness  and  shape  being  designed 
to  accomplish  the  purpose  in  view.  On  the  buccal  surface  of  the  i^ame 
piece  there  is  seen  a  piece  of  wire  the  extremities  of  which  arc  fixed  to 
the  two  crowns,  and  in  its  center  it  is  bent  so  as  to  form  a  little  hook, 
opening  upward.  The  two  bands,  the  projection  and  the  exterior  htx>k. 
are  firmly  strengthened  and  joined  with  silver  solder. 

The  lower  piece  has  a  i6-gauge  plate  of  German  silver  on  its  lingual 
surface,  embracing  the  space  included  between  the  linguo-occlusal  edge 
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and  the  neck,  and  from  the  mesio-lingual  angle  of  the  second  pre-molar 
to  the  disto-lingual  angle  of  the  second  pre-molar,  its  principal  object 
being  to  receive  the  projection  of  the  upper  piece.  On  its  buccal  surface 
it  has  a  small  wire  bent  in  such  a  way  that  it  both  connects  and  strengthens 


Fig.   15. 


Fig.  15. 


the  bands,  and  it  also  forms  a  small  hook  opening  toward  the  gingivo- 
buccal  fold.  As  in  the  upper  piece,  all  its  parts  are  solidly  joined  with 
silver  solder. 

Fig.  12  shows  the  retaining  apparatus  already  trimmed  and  polished 
and  ready  to  be  cemented  upon  the  respective  teeth.  These  devices  should 
be  very  strong  and  well  finished,  so  that,  although  it  may  be  necessary 
to  wear  them  a  long  time,  they  shall  neither  break  nor  have  any  injurious 
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efifcct  upon  the  teeth  with  which  they  are  in  contact ;  besides,  an  alloy  of 
^old  and  platinum  should  be  given  the  preference  in  their  construction 
to  make  them  as  convenient  as  possible  to  the  patient. 

Fig.   13  shows  the  retaining  appHance  properly  cemented  in  place, 
£.nd  it  can  be  observed  how  perfectly  it  maintains  the  occlusion.    All  those 
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who  have  seen  one  of  these  cases  must  remember  how  strong  the  traction 
is  toward  the  cicatricial  region ;  notwithstanding  this,  in  the  present 
case  the  teeth,  owing  to  their  being  so  firmly  roored,  did  not  suffer  any 
displacement  or  accident. 

In  this  photograph  is  seen  the  purpose  of  the  small  hooks  on  the 
l)uccal  surfaces  of  the  appliance.  These  were  put  in  so  that  a  small  clastic 
lubber  band  might  be  strung  from  one  to  the  other  and  worn  by  the 
patient,  especially  at  night  when  his  will-power  can  not  help  him  to  keep 
his  mouth  in  its  normal  relations.  To  facilitate  the  placing  of  this  small 
band  it  was  threaded  with  a  piece  of  thread,  which  served  the  purpose 
of  a  kind  of  handle,  as  is  shown  in  the  illustration. 
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Fig.  14  shows  the  retaining  apparatus  when  the  mouth  is  open ;  the 
projection  on  the  upper  piece  is  also  observed,  with  its  rounded  and 
polished  edges. 

After  this  appliance  had  been  worn  for  six  months,  the  upper  piece 
broke  and  became  unserviceable,  but  it  was  immediately  replaced,  new 
bands  being  used  and  the  prolongation  of  the  broken  piece  utilized,  and 
having  been  slightly  reinforced  and  cemented  in  position,  was  worn  for 
another  nine  months,  making  a  total  of  fifteen  months. 

Fig.  15  shows  the  beauty  of  a  perfect  occlusion,  and  if  we  again 
examine  the  first,  second  and  third  photographs  for  a  minute  we  shall 
observe  the  change  that  has  been  effected;  the  mastication,  enunciation 
and  physiognomy  have  been  entirely  restored,  benefiting  the  patient  both 
physically  and  morally. 

Fig.  16  shows  the  movement  of  the  mouth,  it  being  observable  that 
the  teeth  deviate  slightly  from  the  median  line  when  it  is  open  wide,  but  as 
they  occlude  they  return  to  the  position  shown  in  the  preceding  photo- 
graph. 

Fig.  17  shows  the  correction  of  the  median  line,  and  to  be  able  to 
better  appreciate  this  photograph,  compare  with  Fig.  i,  2,  and  3.  The 
enlargement  of  the  cheek  on  the  operated  side  became  considerably 
reduced. 

The  patient  was  examined  a  year  after  the  retaining  appliance  had 
been  removed,  lack  of  time  preventing  the  taking  of  a  photograph,  but 
his  teeth  were  in  perfect  normal  occlusion,  and  his  physiognomy  sym- 
metrical, especially  as  he  had  grown  a  beard. 

In  the  course  of  my  practice  I  have  treated  seven  cases  similar  to 
this,  and  although  all  of  them  have  shown  marked  peculiarities,  I  have 
followed  the  same  principle  as  in  this  case,  that  is  to  say,  the  reduction 
of  the  displacement,  applying  the  regulating  force  from  the  maxilla  to 
the  mandible ;  and  retention,  making  use  of  the  maxilla. 

It  gives  me  great  satisfaction  to  be  able  to  state  that  in  recent  years 
some  of  the  most  prominent  surgeons  in  our  city  have  not  forgotten 
that  the  dentist  can  cooperate  with  them  in  cases  involving  major  surgery 
of  the  maxillae.  A  patent  proof  of  this  is  that  I  have  a  case  which  was 
sent  to  me  by  Dr.  Francisco  de  P.  Bernaldez,  dean  of  the  National  Dental 
School  and  an  eminent  surgeon,  to  be  treated  for  a  lesion  of  the  mandible 
before  the  students  of  the  said  school,  the  result  being  a  complete  success 
which  was  gratifying  to  all  who  observed  the  case.  It  is  to  be  hoped  that 
these  cooperative  relations  between  physicians  and  dentists  will  increase 
from  day  to  day  and  benefit  suffering  humanity. 
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B  Consideration  of  the  Cemporo-mdnaibular  Region. 


5y  S.  Mekkill  Weeks,  D.D.S.,  Philadelpliia. 


The  subject  to  which  I  am  now  asking;  vour  consideration  is  one 
which  I  beheve  shotild  receive  more  careful  thought  not  only  ainone;  tlio-c 
who  are  specializing  in  orthodontia,  but  among  all  members  of  the  medi- 
cal and  dental  professions. 

Thus  far  it  has  received  but  enough  attention  to  show  that  there 
is  a  wide  difference  of  opinion,  or  no  opinion  at  all.  among  the  members 
of    the   dental    profession. 

So  far  as  I  have  been  able  to  ascertain,  the  attention  was  first  directed 
to  the  subject  by  Dr.  Kingsley  not  far  from  the  year  1870.  At  this 
time  he  calls  attention  to  the  treatment  of  two  cases,  one  of  Class  II, 
Div.  I,  and  another  Class  III.  Regarding  these  cases  he  speaks  of 
changing  the  position  of  the  condyle  in  the  glenoid  cavity. 

These  observations  of  Dr.  Kingsley 's  do  not  seem  t<^  have  made  a 
profound  impression  on  the  minds  of  the  dental  profession.  I  have 
been  unable  to  find  other  references  made  to  the  matter,  or  a  concur- 
rence of  opinion  among  dentists. 

Within  the  last  year  or  two  Dr.  Howe,  of  Boston,  has  presented  to 
the  profession  the  reports  of  several  cases,  the  treatment  of  which,  to  his 
mind,  involved  changes  in  the  temporo-mandibular  articulation.  More 
recently  Dr.  McDonald,  of  Chicago,  in  an  article  in  the  .Inu'riam  D.'ntnl 
Journal  calls  attention  to  the  changes  in  the  glenoid  fossa  during  its  pro- 


gressive  stages  of  development.  At  the  present  moment  I  know  there  are 
members  of  our  profession  who  hold  pronounced  and  widely  varying 
opinions  on  the  subject.  While  this  condition  of  judgment  exists  I  con- 
tend that  a  careful  and  earnest  presentation  of  facts  relative  to  this  articu- 
lation and  a  similar  discussion  of  the  same  will  be  useful  to  our  members. 
The  importance  of  reaching  correct  conclusions  in  the  relation  be- 
tween tooth  movements  and  this  joint  can  be  doubted  by  no  one.  It  is 
important  from  several  aspects  in  determining  the  etiology  of  those  cases 
denoted  as  Class  II  and  Class  III,  in  which  the  relation  of  the  teeth  of  the 
lower  arch  to  the  upper  is  either  mesial  or  distal  to  normal. 


Fig.  I. 

Fig.  I. — Showing  the  occlusion  which  is  responsible  for  the  peculiar  joints  of 
the  carnivorous. 


At  present  there  is  a  radical  difference  of  opinion  as  to  the  etiology, 
some  contendmg  that  this  abnormal  relation  is  accounted  for  by  an 
abnormal  relation  between  the  (teeth  and  alveolar)  process  and  the 
mandible  itself,  while  others  are  equally  positive  that  the  change  from 
normal  has  taken  place  in  the  temporo-mandibular  articulation. 

Again,  it  is  most  important  in  the  consideration  of  the  facial  aspects 
as  associated  with  and  influenced  by  the  dental  relation  existing  in  the 
two  classes  of  cases  referred  to. 

If  we  preclude  the  possibility  of  any  deviation  in  this  joint  we  must 
conclude  that  so  far  as  the  lower  portion  of  the  chin  is  concerned  there 
can  be  but  slight  variation  from  the  normal  in  the  profile. 

Another  phase  which  we  must  consider  as  most  important  is  that 
of  the  correction  of  the  abnormalities  contained  in  these  two  classes. 
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The  treatment  and  the  results  obtained  are  widely  diverj^^ent,  depending 
upon  the  position  from  which  we  view  these  cases. 

In  the  consideration  oi  this  (|ucstion  it  is  necessary  to  have  a  clear 
conception  of  the  parts  concerned  in  this  joint  and  their  relation  to  each 
other,  both  in  their  action  in  performing  their  function  of  mastication, 
and  in  their  relation  during  tlic  difYerent  stages  of  development. 

Joints  in  general  anatomy  are  developed  and  the  final  character  deter- 
mined by  the  kind  of  motion  which  has  been  indulged  in  through  the  life 
lustory  of  the  animal  in  question.  Furthermore,  the  anatomv  of  the  joint 
undergoes  changes  in  development  as  the  motion  imdcrgocs  changes  in 
tlic  life  of  the  animal. 
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Fig.  2. — Showing  the  two  views  of  the  temporo-mandihiihir  articulation  of  the 
carnivorous. 


The  temporo-mandibular  articulation  is  capable  of.  perhaps,  the 
greatest  variety  of  movements  of  any  of  the  articulations,  and  has  a 
great  many  variations  in  the  different  animals,  being  dependent  upon 
their  habits  and  customs  in  acquiring  and  masticating  their  food. 

A~consideration  of  many  of  these  classes  and  individuals,  showing 
how  the  joints  are  influenced  and  determined  by  the  habits  and  customs 
would  not  only  be  interesting,  but  instructive.  However,  the  time  in 
this  case  will  not  permit,  and  I  shall  have  to  content  myself  with  a  few 
typical  and  interesting  examples. 
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Fig.  3. 


Fig.  4. 

Figs.  3  and  4. — Showing  the  occlusion  and  temporo-mandibular  articulation  of 
the  herbivorous. 


Taking  the  three  great  classes  of  animals,  the  carnivorous,  herbivor- 
ous and  omnivorous,  we  shall  see  that  the  carnivorous  is  capable  of  the 
least  motion ;  this  because  of  the  character  of  the  food  and  the  teeth  that 
are  supplied  to  prepare  it  for  assimilation.  As  an  example  of  the  car- 
nivorous we  will  consider  the  masticating  mechanism  of  a  tiger.  You 
will  see  that  the  occlusion  of  this  animal  would  preclude  the  possibility 
of  any,  or  of  but  very  slight  lateral  motion,  and  that  the  joint  is  developed 
in  a  manner  compatible  with  those  conditions.  Other  carnivorous  animals 
present  these  conditions  in  varying  degrees. 
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The  herbivorous  present  just  the  reverse  conditions,  inasmuch  as  the 
food  is  of  a  (Hflferent  nature  and  the  teeth  of  a  diflfcrent  character, 
requiring  more  of  a  grinding  or  lateral  motion  to  complete  mastication. 
Here  we  find  the  joint  instead  of  being  simply  of  the  hinge  variety,  as  in 
the  carnivorous,  is  more  of  a  ball  and  socket  variety  giving  a  large  variety 
of  movements.  Of  this  class  the  sheep  presents  about  the  best  example. 
Another  animal  which  presents  very  interesting  features  is  the  muskrat. 
This  animal,  which  belongs  to  a  large  class  of  rodents,  has  very  pro- 
nounced characteristics,  due  to  the  fact  that  the  joint  is  called  upon  to 
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Fig.  6. 
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Fig.  5. — Showing  the  occlusion  of  the  muskrat.    The  two  dots  in  the  glenoid 
showing  the  different  positions  of  the  condyle,  the  one  during  the  act  of  incision. 
the  other  during  the  act  of  mastication. 

Fig.  6.— Showing  the  position  during  mastication. 

Fig.  7. — Showing  the  position  during  the  act  of  incision. 


perform  acts  of  a  widely  varying  nature.  Thus  we  have  a  glenoid  fossa 
developed  along  special  lines  to  meet  certain  peculiarities  of  the  animal. 
The  act  of  incision  is  highly  specialized,  and  for  this  the  joint  is  developed 
to  meet  the  necessity.  The  act  of  mastication  requires  a  complete  change 
in  position  of  the  mandible.  It  will  be  seen  that  to  meet  these  different 
conditions  the  glenoid  cavity  is  developed  over  a  comparatively  large 
area,  each  part  designed  to  perform  a  different  function. 

Of  the  omnivorous  class  the  genus  Ihmiio  will  be  the  best  and  most 
pertinent  for  us  to  consider. 

In  the  consideration  of  the  temjiuro-manilibular 

Cemporo-mandlbular     articulation  of  man  it  will  be  my  purpose  to  take  up 

JRrtlculatlon  of  man.      ibe  diflferent  parts  in  detail  c<insidering  the  osseous 

structure  first. 

Of  the  condyle  I  shall  sav  but  little  as  I  have  boon  able  to  find  but 
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little  deviation;  insufficient  to  influence  the  classes  of  abnormalities  that 
we  have  under  consideration 

Dr.  Broomell  speaks  of  it  as  varying  with  temperaments.  In  any  case 
they  are  very  similar  and  change  but  little  in  general  character  during 
development,  except  to  assume  larger  proportions. 

In  the  glenoid  fossa  we  find  conditions  much  different,  and  it  is  here 


Fig.  8. 

Fig.  8. — Showing  the  temporo-mandibular  articulation  of  a  child  of  four  years. 
Note  the  indefinite  character  of  the  glenoid  fossa. 


that  I  think  we  may  find  the  key  to  the  solution  of  our  problem.  As  I 
have  shown,  the  glenoid  fossa  is  subject  to  many  variations  in  different 
creatures ;  it  also  varies  largely  in  the  human  anatomy. 

The  anterior  part,  the  eminentia  articularis,  is  formed  by  the  anterior 
root  of  the  zygomatic  process,  and  is  the  most  prominent  portion  of  the 
fossa;  from  this  point  the  fossa  curves  backward  and  upward  to  form 
the  deepest  portion  of  the  fossa;  from  here  the  curve  is  downward 
slightly  to  the  glenoid  fissure;  this  divides  the  fossa  in  two  portions; 
back  of  this  is  the  tympanic  plate  which  forms  the  osseous  division  be- 
tween the  posterior  portion  of  the  glenoid  fossa  and  the  auditory  meatus. 

The  fossa  is  subject  to  considerable  changes  during  development. 
The  law  of  these  changes  can  have  no  better  expression  than  the  ex- 
ample given  us  by  Dr.  Cryer  in  his  "Anatomy  of  the  Face" : 
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Fig.  10. 

Figs.  9  and  lo. — Show  the  glenoid  cavity  and  the  condyle  cut  open  antero- 
posteriorly.  It  will  be  seen  that  the  occlusion  of  the  teeth  on  the  right  side  is  distal 
to  normal  and  that  the  condyle  has  assumed  a  more  posterior  position  in  the 
glenoid  fossa,  while  on  the  left  side  the  teeth  are  in  normal  relation  and  the  con- 
dyle rests  normally  on  the  incline  of  the  glenoid  fossa. 


"If  these  two  forces  be  normal — that  is,  properly  balanced — in 
potential  strength  and  application  throughout  life,  the  result  will  be  a 
normally  developed  organism;  but  if  these  forces  be  interfered  with  in 
any  way,  by  lack  of  nourishment  or  undtie  external  pressure,  the  indi- 
vidual may  fail  to  develop  a  normal  physique."  ("Causes  of  Variations  in 
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Shape,"  page  141,  paragraph  2.)  And  again,  "The  normal  application  of 
the  forces  affecting  developing  bone  results  in  normal  development  of  the 
form  of  the  bone.  Their  abnormal  application  under  the  same  circum- 
stances results  in  the  development  of  abnormally  formed  bone.  Abnor- 
mal application  of  forces  to  the  bone  in  adult  life  will  also  change  and 
modify  the  shape  and  character  of  the  bone  tissue." 


Fig.   II. 

Fig.  II. — Shows  the  right  side  of  the  temporo-mandibular  articulation  in 
which  the  distal  portion  of  the  condyle  is  directly  or  nearly  in  contact  with  the 
tympanic  plate  of  the  temporal  bone. 


At  birth  there  is  but  little  definition^  the  eminentia  articularis  and  the 
deepest  portions  of  the  fossa  presenting  but  a  slightly  curved  line.  Fiom 
this  time  on  the  development  is  peculiarly  influenced  by  the  position 
of  the  condyle,  while  the  position  of  the  condyle  would  seem  to  be 
influenced  by  the  occlusion  of  the  teeth,  muscular  relations,  habits,  etc. 

I  believe  that  the  development  of  the  osseous  structure  of  the  glenoid 
fossa  is  determined  along  the  lines  of  the  least  resistance,  and  as  the 
greatest  resistance  would  be  at  the  point  of  contact  of  the  condyle,  we 
would  have  developed  here  the  bone  of  a  more  dense  character,  while 
at  the  other  position  away  from  the  point  of  extreme  pressure,  we  would 
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Fig.   15. 

Figs.  15  and  16. — Show  how  the  occlusion  of  the  teeth  may  be  responsible 
for  abnormalities  in  the  formation  of  the  temporo-mandibular  articulation.  It  will 
be  seen  that  on  one  side  the  occlusion  of  the  teeth  has  been  such  as  to  allow  for  a 
considerable  amount  of  lateral  motion,  thus  causing  the  glenoid  fossa  to  be  large 
and  indefinite  in  nature,  while  on  the  other  side  the  occlusion  has  been  more 
definite,  causing  the  temporo-mandibular  articulation  to  form  in  a  definite  manner, 
as  is  usual  with  subjects  of  advanced  years. 


Fig.  Hi. 
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Fig.  12. 
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Fig.  13.  Fig.  14. 

Fig.  12. — Shows  a  different  view  of  the  same  condition. 

Figs.  13  and  14. — Show  cross-section  of  the  temporo-mandibular  articulation 
in  which,  when  the  teeth  are  in  normal  occlusion,  the  condyle  rests  considerably 
anterior  to  the  deepest  portion  of  the  glenoid  fossa. 


have  bone  of  greater  bulk,  but  of  less  density.  In  this  way  it  would 
seem  that  the  development  of  the  glenoid  cavity  is  dependent  upon 
the  position  of  the  mandible. 

I  wish  to  ask  here  your  particular  attention  to  a  consideration  of 
the  articulating  cartilages,  which,  I  believe,  are  of  even  more  importance 
in  determining  the  position  of  the  condyle.  Of  these  there  are  two  varie- 
ties ;  the  hyaline  type  covers  and  is  attached  to  the  articulating  surfaces 
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of  the  joint.  The  other  surface  is  covered  with  a  fibruus  membrane 
which  in  turn  is  covered  with  the  synovial  fluid.  This  cartilage  is  of  a 
general  nature  and  undergoes  no  great  change  during  the  <levclopmcnt 
to  maturity  and  old  age  exccj)t,  ])erhaps,  to  become  thinner  and  more 
dense.  The  character  varies  hut  slightly,  if  any,  over  the  entire  surface. 
This,  therefore,  we  may  put  down  as  invariable. 

Interposed  between   these  surfaces   we   find  the   interarticiUar   fibro 
cartilage.    Between  it  and  the  cartilage  covering  the  articulating  surfaces 


Fig.   17. 

No.    17. — Shows   diagrammatically   how   the   inter-articular   cartilage   acts   to 
help  sustain  the  condyle  along  the  upward  incline  of  the  glenoid  fossa. 


of  the  bone  on  either  side  we  have  a  sac  containing  the  synovial  fluid. 
The  interarticular  cartilage  has  its  attachment  at  its  boundary  to  the 
capsular  ligaments. 

The  character  of  this  interarticular  cartilage  is  varied.  In  child- 
hood it  is  thick  and  yielding,  which  would  make  it  easily  susceptible  to 
influences  ;  on  the  one  hand  existing  to  guide  it  to  assume  normal  rela- 
tions ;  on  the  other,  requiring  but  little  to  cause  the  condyle  to  rest  in  a 
malposition  in  the  glenoid  fossa. 

It  will  be  noticed  that  the  condyle  in  normal  cases  does  not  rest 
as  we  might  expect  it  to,  in  the  deepest  portion  of  the  glenoid  fossa,  but 
at  some  point  along  the  incline  toward  the  cmiucntia  articnlaris,  the  point 
doubtless  being  determined  by  such  factors  as  the  occlusion,  condition  of 
the  ligaments  and  muscles. 

The  fact  that  it  mav  be  retained  in  this  position  nuist  be  acounted  for 
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in  part  by  the  varying  thicknesses  of  the  interarticular  cartilage,  these 
varying  thicknesses  being  estabHshed  by  the  pressure  of  the  condyle ; 
being  the  thinnest  at  such  point  as  the  pressure  is  continued  for  tha 
greatest  length  of  time. 

The  capsular  ligament  is  doubtless  another  factor  in  sustaining  the 
condyle  in  its  position  on  the  upward  incline  of  the  fossa  inasmuch  as 
the  posterior  portion  has  its  attachment  above  the  glenoid  fissure,  and 
v^ith  some  portions  of  the  parotid  gland,  occupies  the  space  between  the 
posterior  part  of  the  condyle  and  the  tympanic  plate.  However,  during 
the  formative  period  of  this  joint  all  of  these  soft  tissues  would  be 
easily  subject  to  outside  conditions. 

That  the  joint  may  be  influenced  by  external  conditions  during  ma- 
turity can  be  shown  by  the  examination  of  skulls  showing  a  considerable 
variation  in  the  shape  of  the  fossa  and  in  the  amount  of  motion,  of 
which  the  condyle  would  be  capable. 

With  these  factors  in  mind,  and  in  conclusion,  I  wish  to  ask  your 
consideration  of  these  points  : 

First.  That  the  relation  of  the  parts  concerned  in  the  formation  of 
the  temporo-mandibular  articulation  is  of  such  an  indefinite  nature  as  to 
afford  the  point  most  easily  influenced  by  the  abnormal  relation  in  occlu- 
sion, in  habits,  in  mouth-breathing  and  in  traumatisms,  etc. 

Second.  That  the  deviations  in  facial  lines  are  of  such  a  nature  as  to 
be  accounted  for  only  by  malrelations  of  the  mandible  as  a  whole. 

Third.  That  in  the  correction  of  these  malformations  we  fail  very 
greatly  in  producing  the  best  results  if  we  disregard  the  possibility  of 
changing  the  mandible  as  a  whole^,  because  the  movement  of  the  teeth 
and  alveolar  process  alone  will  produce  almost  no  change  in  the  point 
of  the  chin,  where  there  is  the  greatest  need  of  improvement. 

Discussion  of  Paper  by  Dr.  mccks. 

It  gives  me  much  pleasure  to  open  this  discus- 
Dr.  mattbCW  0fy«r.  sion  on  "A  Consideration  of  the  Temporo-Mandibu- 
lar  Region,"  and  through  the  permission  of  your 
officers  and  Dr.  Weeks,  I  will  introduce  a  few  other  points  not  alluded 
to  by  the  essayist.  It  has  been  said  by  a  high  official  of  one  of  the  great 
universities  that  what  is  wanted  in  the  President  of  the  United  States  is 
a  man  who  will  think  before  he  acts.  I  agree  with  him,  and  wish  to 
say  that  an  orthodontist,  as  well  as  any  other  man,  should  think  before 
he  acts ;  without  this  attribute  the  orthodontist  will  do  more  harm  to  the 
individual  patient  than  a  President  can  do  to  the  United  States.     When 
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I  wrote  the  paper  on  "Typical  and  Atypical  Occlusion  of  the  'Iccth 
in  Relation  to  the  Correction  of  Irregularities,"  it  seemed  that  sufficient 
consideration  was  not  being  given  to  the  various  anatomical,  physiological 
and  pathological  conditions,  and  also  to  the  general  health  of  the  patient. 
I  was  glad  to  find  that  the  discussion  of  the  paper  not  only  proved  that 
there  were  thinking  men  who  were  interested  in  scientifically  correcting 
irregularities  of  the  teeth,  but  it  also  proved  that  there  were  others  who 
did  not  "see  all  around  the  circle"  of  this  important  subject — those  who 
thought  part  way  and  jumped  at  conclusions  for  the  remainder. 

In  discussing  the  question  of  a  consideration  of  the  temporo-man- 
dibular  region  it  is,  of  course,  necessary  to  consider  the  relation  of  the 
mandible  to  one  of  the  most  important  bones  of  the  cranium — the 
temporal.  This  bone  forms  a  portion  of  the  base  of  the  brain  case ;  it 
contains  a  canal  through  which  the  carotid  artery  passes  to  supply  the 
greater  portion  of  the  brain  and  the  eye.  In  the  posterior  portion  of 
the  bone  is  a  great  groove  for  the  lateral  sinus,  which  accommodates  the 
outflow  of  blood.  The  nerve  of  facial  expression  passes  out  through  a 
tortuous  canal  in  the  temporal  bone.  The  organ  of  the  special  sense  of 
hearing  is  located  in  close  juxtaposition  to  the  condyle  of  the  mandible. 
The  mandible  is  formed  from  Meckel's  cartilage,  from  which  the  ear 
bones  develop ;  in  fact  it  is  a  continuation  of  the  malleus  in  early  em- 
bryonic life. 

From  the  data  shown  by  Dr.  Weeks,  and  others  to  which  I  shall 
direct  your  attention,  will  be  demonstrated  the  necessity  of  considering 
the  structures  associated  with  the  temporo-mandibular  articulation,  before 
undertaking  to  change  the  relations  of  the  two  bones  entering  into  it. 
You  will  see  at  once  that  I  am  committed  to  a  belief  in  the  affirmative 
of  the  main  question  before  us,  as  to  the  possibility  of  changing  the 
relations  of  the  bones  entering  into  the  temporo-mandibular  articula- 
tion ;  but,  while  accepting  the  general  truth  of  that  fact,  I  wish  to  be 
clearly  understood  as  to  my  position  with  regard  to  the  limitations,  which, 
in  my  own  judgment,  qualify  the  extent  to  which  such  changes  of  relation 
may  conservatively  proceed.  A  forward  placement  of  the  jaw,  I  think,  can 
be  accomplished  with  less  risk  than  a  backward  placement.  Slides  made 
from  specimens  will  be  shown  in  which  the  tympanic  wall  has  not  been 
formed,  and  others  where  it  has  been  lost  through  disease.  In  such  ca.ses 
a  retro-placement  of  the  mandible  by  any  of  the  mechanical  orthodontic 
means  known  to  me,  would,  in  my  opinion,  be  attended  with  serious  risk 
to  the  life  of  the  patient.  If  all  skulls  were  typically  normal,  there  would 
be  no  necessity  for  orthodontists  of  any  school — not  even  of  the  "now 
school,"  except  in  case  of  accident,  as  in  such  skulls  the  teeth  are  in 
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typical  positions.  But,  fortunately  for  the  orthodontist,  many  skulls  are 
not  typical^  and  as  a  general  rule  the  teeth  are  not  in  typical,  nor  in  func- 
tionally correct  positions.  If  this  be  accepted,  and  we  wish  to  bring 
about  changes,  it  stands  to  reason  that  we  must  deal  with  problems  that 
go  further  back  than  the  question  of  the  positions  of  the  teeth,  in  order  to 
correct  them  judiciously.  We  must  go  back  to  embryonic  life,  and  study 
the  various  phases  from  that  time  onward. 

The  author  of  the  paper  has  drawn  our  particular  attention  to  the 
temporo-mandibular  articulation.  Therefore,  in  justice  to  him,  we  will 
endeavor  to  keep  close  to  a  study  of  that  region.  He  has  shown  us  the 
anatomical  condition  of  this  articulation  at  the  time  of  birth  and  at  other 
periods;  also,  some  comparative  anatomy.  When  asked  to  discuss  this 
paper,  and  I  was  told  by  the  chairman  of  the  Executive  Committee  to 
bring  all  the  slides  I  wished.  I  made  a  selection  of  a  number  of  skulls, 
and  have  made  slides  from  them.  They  include  skulls  of  individuals 
from  the  time  of,  or  before,  birth,  up  to  old  age,  and  also  a  few  of  the 
lower  animals. 

In  the  mammalian  the  articular  surface  of  the  condyloid  process  of 
the  mandible  is  convex ;  in  all  other  vertebrates  it  is  concave,  articulating 
with  the  convex  surface  of  what  corresponds  to  the  glenoid  cavity  in 
mammals.  The  portion  of  the  skull  with  which  the  mammalian  mandible 
articulates — the  glenoid  cavity — is  generally  concave,  as  in  man,  though 
there  are  great  variations.  In  the  rodents  it  is  groove-like  anterio-pos- 
teriorly.  In  the  hog,  and  animals  closely  related  to  it,  the  condyle 
articulates  upon  the  eminentia  artictdaris  instead  of  in  the  glenoid  cavity. 
If  the  temporo-mandibular  articulation  of  the  vertebrate  be  shown  to 
one  who  has  paid  any  attention  to  the  occlusion  of  the  teeth  in  relation  to 
this  joint,  he  can  readily  tell  the  character  of  the  teeth,  and  the  nature  of 
their  occlusion.  Conversely,  given  the  occlusion  of  the  teeth,  he  will  be 
able  to  classify  the  animal  and  give  the  character  of  the  temporo-man- 
dibular articulation. 

At  one  period  of  life  the  articulations  of  the 
€l))infl($  in  nrticulation  vertebrates  are  very  similar  to  each  other.  As  life 
Of  tbC  mandible.  advances  the  similarity  disappears,  conditions  chang- 
ing in  proportion  to  the  environment  and  character 
of  the  food.  If  the  articulation  of  the  mammalian  type  alone  be  studied 
great  variations  will  be  found.  Time  will  only  permit  mention  of  a  few. 
Slides  of  the  human  subject  will  demonstrate  how  flat  the  glenoid  cavity 
is  about  the  time  of  birth,  and  thai!  there  is  but  little  change  until  the 
time  arrives  for  the  child  to  eat  meat;  then  it  changes  rapidly  until 
puberty.  As  old  age  comes  on  the  articulation  again  changes  and  be- 
comes more  like  that  of  childhood.     In  the  ruminant  animal  the  glenoid 
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fossa  at  birth  is  Hat.  and  deepens  hut  sh;;htly  wiih  advancing;  hfe.  In  the 
carnivora,  the  c^lenoid  cavity  at  birth  is  comparatively  tlat.  but  begins  to 
deepen  early  as  the  animal  soon  becomes  a  meat-cater.  In  the  omnivora 
iliis  cavity  changes  in  relation  U)  the  character  and  food  eaten.  In  those 
animals  livin.q-  entirely  on  meat  the  c^lenoid  fossa  is  deepest,  and  the  an- 
terior and  middle  roots  of  the  zygoma  jc^rasp  closely  more  than  half  wav 
round  the  condyles  of  the  mandible,  rendering  it  imprissible  to  disarticu- 
late the  bone. 


Fig.  2. 


u,.    1. 


With  this  introduction  we  will  take  up  the  slides  for  a  more  graphic 
portrayal  of  the  many  adaptations  of  the  temporo-mandibular  articulation 
to  the  varied  functions  it  is  called  upon  to  perform  in  relation  to  the  food 
habit  of  the  individual. 

Those  who  wish  to  prepare  themselves  for  any  special  work  in 
medicine  or  surgery,  are  usually  compelled  to  commence  again  the  study 
of  special  anatomy,  physiology  and  pathology.  For  the  reason  that 
many  teachers  of  these  branches  are  not  practical  men,  and  the  books 
on  these  subjects  are  too  often  written  by  men  who  do  not  practice,  they 
run  into  ruts  and  follow  each  other  blindly,  often  without  doing  any 
original  research.  Take,  for  example,  the  illustrations  Figs,  i  and  2.  taken 
from  "Gray's  Anatomy,"  of  the  Temporo-Mandibular  Articulation,  now 
under  discussion.  They  show  erroneous  anatomy  and  are  misleading,  if 
the  student  is  not  made  to  understand  they  are.  at  best,  nothing  more  than 
diagrams,  and  when  thus  studied  become  useful.  These  two  hgurcs  give 
a  general  outline  of  the  articulation,  the  bones,  the  ligaments,  etc. :  but 
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Fig.  3. 
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Fig,  4. 
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Fig.  5. 


the  relation  of  one  tissue  to  another  is  false,  consequently  misleading.  If 
these  diagrams  are  used  in  order  to  become  familiar  with  the  names  of  the 
parts,  or  to  talk  of  anatomy  blindly  to  a  student,  or  a  member  of  an  ex- 
amining board,  well  and  good ;  but  the  moment  one  undertakes  surgical 
operations,  whether  intending  to  cut  into  the  parts  or  change  the  relations 
of  these  structures  with  one  another  by  any  surgical  operation  or  mechani- 
cal appliance,  then  diagrammatical  knowledge  is  worse  than  useless. 

To  give  a  comparison  between  diagrammatical  anatomy  and  that 
found  in  the  cadaver  soon  after  death,  Figs.  3  and  4  are  shown. 

Fig.  3  is  made  from  a  photograph  of  a  vertical 
Ylg.  3,  transverse  bilateral  frozen  section,  cut  through  the 

glenoid  fossa  of  each  side.  The  heads  of  the  condy- 
loid processes  are  shown  in  true  relations  with  the  glenoid  fossa  and  other 
surrounding  tissue. 

Fig.  4  is  made  from  a  photograph  of  a  horizontal 

fig.  4,  frozen  section,  cut  through  the  head  of  the  condyloid 

process  of  both  sides.     It  shows  the  attachment  of 
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the  external  pterygoid  muscle  and  other  tissue  within  and  surrounding 
the  glenoid  fossa. 

The  anatomy,  the  physiology  and  ilu-  pathology  of  the  living  subject, 
as  nearly  as  possible,  must  be  studied.  In  this  discussion  I  will  begin  with 
the  skull,  as  it  is  the  framework  upon  wliich  depend  the  form,  the  charac- 
ter and,  to  a  great  extent,  the  movements  of  the   face. 


Fig.  6. 


Most   of   you    are    familiar    with    this    skull    as 
Tl|.  5.  illustrated  in  Fig.  5  ;  it  has  been  discussed  and  rc- 

discussed.  It  is  a  typical  skull  of  a  white  person. 
The  position  of  the  condyle  in  relation  to  the  glenoid  fossa  is  about 
normal,  and  the  space  between  the  bones  in  the  living  subject  is  filled  by 
various  structures  such  as  hyaline  cartilage,  synovial-membranc,  the  intcr- 
articular  fibro-cartilage,  the  blood  vessels,  etc.  The  teeth  are  in  good 
occlusion  and  alignment ;  you  would  all  be  pleased  to  get  such  results 
from  your  treatment  of  malocclusion.  One  of  the  reasons  for  showing 
this  specimen  at  this  time,  is  to  draw  particular  attention  to  the  relation 
in  a  typical  skull,  of  the  articulation  with  the  external  auditory  mcatu>. 
The  glenoid  fossa  is  usually  described  as  situated  under  the  base  of  the 
zygomatic  process,  bounded  in  front  by  the  anterior  root  of  the  zygoma, 
posteriorlv  by  the  auditory  process.  It  is  this  latter  process  to  which 
I   would   like  to      draw   your  particular   attention.      It   is   a  thin   bony 
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partition  between  the  glenoid  fossa  and  the  ear,  and  in  many  skulls  there  is 
but  slight  space  between  the  condyle  and  this  thin  lamina  of  bone.  It 
stands  to  reason  that  if  any  interference  should  be  brought  about  which 
would  cause  the  condyloid  process  to  be  carried  backward  either  by 
surgical  operation  or  mechanical  appliance,  absorption  would  likely  take 
place.  In  the  collection  of  skulls  at  the  Dental  Department  of  the 
University  of  Pennsylvania,  several  specimens  can  be  shown  in  which  the 
auditory   process   has   been    reabsorbed,    causing   the    external    auditory 


Fig.  7. 


meatus  and  the  glenoid  fossa  to  become  one  cavity.  Before  taking  up  the 
development  and  the  growth  of  the  surrounding  tissue  of  the  temporo- 
mandibular articulation,  it  may  be  well  to  give  a  little  comparative 
anatomy  of  this  joint.  I  have  already  said  that  in  the  mammalian  the 
articular  surface  of  the  condyloid  process  of  the  mandible  is  convex ;  in 
all  other  vertebrates,  which  includes  the  birds,  reptiles  and  fishes,  it  is 
concave. 

Fig.  6  gives  a  posterior  view  of  the  head  of  a 
fig.  6.  large  sea-turtle.     In  many  of  these  three  classes  of 

animals  spoken  of,  the  concavity  of  the  condyloid 
process  is  more  marked  than  in  this  specimen.  In  the  ruminant  animal, 
such  as  the  deer,  the  sheep  and  the  ox,  the  temporo-mandibular  articula- 
tion has  the  greatest  freedom  of  movement,  consequently  the  glenoid 
fossa  is  very  shallow  and  changes  but  little  throughout  life. 

f  jg.  7,  Fig.  7  gives  a  lateral  view  of  a  deer's  skull. 

Fig.  8  gives  the  under-surface  of  the  same  with 

fig.  s,  the  mandible  removed.     It  will  be  noticed  how  flat 

the   glenoid   cavity    is,    allowing   great    freedom    of 
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movement  of  the  mandible  in  the  ruminating  action  which  i>.  rcfjuirci  to 
niasticate  the  food.  The  articulation  of  the  rodents  gives  a  rather  free 
movement  as  the  teeth  have  two  special  functions,  one  of  mastication, 
with  the  grinding  teeth,  and  of  gnawing,  with  the  incisors.  On  general 
principles,  however,  there  is  but  slight  lateral  ninvement.    The  change  f.f 


Fig.  8. 


the  relation  of  the  process  within  the  glenoid  fossa  or  groove  is  antero- 
posteriorally ;  the  condyle  moves  forward  or  backward,  usually  upon  the 
same  plane,  which  allows  the  grinding  teeth  to  work  independently  of  the 
incisor.  In  some  cases  when  the  incisors  are  brought  into  action  the 
condyle  has  to  be  lowered  in  the  glenoid  fossa,  in  order  that  the  incisors 
may  come  into  contact  with  each  other  and  at  the  same  time  contact 
of  the  grinding  teeth   is  avoided. 
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Fig.  9  is  made  from  the  under-surface  of  a  skull 
fjg,  ^,  and  the  upper-surface  of  the  mandible  of  an  African 

porcupine;  it  shows  the  occluding  surface  of  both 
jaws,  the  groove-like  glenoid  fossa  of  each  side,  and  the  condyloid  process 
of  the  mandible.  By  examination  of  the  grinding  teeth  of  the  three  speci- 
mens of  the  rodents,  these  will  be  found  to  vary  to  a  great  extent,  one 
class  being  suited  to  one  class  of  food,  another,  to  another  class  of  food. 


Fig.  9. 


Fig.   10. 


Fig.  10  is  a  side  view  of  the  head  of  the  Hydro- 
Tlg.  10.  choerus  Capyhara,  the  largest  rodent  now  living.     It 

is  of  tropical  America ;  the  animal  grows  to  the  length 
of  over  three  feet,  and,  as  its  name  implies,  is  a  water-loving  animal.  It 
will  be  noticed  that  when  the  grinding  teeth  are  in  occlusion  the  lower 
incisors  are  considerably  posterior  to  the  upper  incisors.  (I  suppose  I 
should  say  to  this  society  that  they  are  "distal"  although  really  they  are 
nearer  to  the  center  of  the  body.) 

Fig.  II  is  an  under  view  of  the  same  skull  as 

Tifl.  II.  Fig-  lO-    Notice  the  length  of  the  glenoid  (groove) 

fossa.     The  make-up  of  these  teeth  should  be  very 

interesting  to  all  of  us ;  they  are  formed  of  enamel  plates,  somewhat  on 

the  plan  of  the  elephant,  though  the  cement  substance  only  binds  the 

center  of  the  plates,  leaving  knife-like  edges  on  the  lingual  and  buccal 


•?; 


surfaces.  The  articulation  allows  but  slight  nioti(^ii,  but  its  antero- 
posterior (mesio-distal)  motion  is  great.  It  is  an  animal  that  lives  on 
vegetables  entirely  and  it  is  claimed  that  "its  curious  teeth  arc  needed  in 
order  to  bruise  the  herbage  on  which  it  feeds  into  a  mass  sufficicnllv 
pulpy  to  enable  it  to  pass  through  a  very  narrow  throat." 


Fig.  II. 


Fig.   12. 


Fig.  12  gives  a  lateral  view  of  the  mandible  of 

fig.  12,  the  same  skull  as  shown  in  Fig.  lo;  it  will  be  noticed 

that  the   condyloid  process,   the  occluding  surfaces 

of  the  grinding  teeth  and  the  cutting  edges  of  the  incisors  are  nearly  on 

a  straight  line  and  that  the  angle  of  the  jaw  extends  backward  beyond 

the  vertical  line  of  the  condyles. 

Fig.  13  is  made  from  a  side  view  of  the  Xorih 
TIflS.  13  and  U.  American  muskrat.  As  in  the  Hydrochocrus,  when  the 
grinding  teeth  are  in  occlusion  there  is  a  consitlcrabie 
distance  between  the  points  of  the  incisor  teeth  of  the  upper  and  lower 
jaws,  demonstrating  the  distance  the  lower  incisors  have  to  be  carried 
forward,  not  mcsially,  before  they  can  come  in  correct  occlusion,  and.  in  so 
doing,  the  jaw  has  not  only  to  be  carried  forward,  but  in  this  particular 
specimen  the  condyles  have  to  descend  as  well,  in  order  that  the  grinthng 
teeth  do  not  prevent  the  gnawing  operation  of  the  incisors,  as  is  well 
shown  in  Fig.   14,  which  is  made  from  the  same  specimen  as  shown  in 
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Fig  13.  In  this  animal,  there  must  have  been  a  great  latitude  in  the 
movement  of  the  temporo-mandibular  articulation.  Thus  it  is  shown 
what  great  latitude  of  movements  are  provided  for  in  the  ruminants  and, 
to  some  extent,  in  the  rodents  of  Africa  and  South  and  North  America. 


Fig.  13. 


Fig,  14. 


Fig.  15. 


Fig.  16. 


In  the  carnivora  the  temporo-mandibular  articulation  is  contrasted 
strongly  with  that  of  the  ruminants,  as  to  giving  free  movements.  In 
the  highest  type  it  is  a  fixed  hinge  joint  with  no  forward  or  lateral  move- 
ments.    The  highest  type  I  know  of  is  the  badger. 
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r'ig-    ^5   gives  an   under   view   of  an   American 
Tig.  15.  hadg^er's   skull.      It  will   he  noticed   that   the  condy- 

loid process  of  the  inandihle  is  more  than  half  sur- 
rounded by  the  anterior  and  middle  roots  of  the  zygoma. 

Fig.   1 6  gives  a  side  view  of  the  same  head  as 

Tifl.  16.  that  shown  in  Fig.   15.     It  is  here  shown  how  the 

head  of  the  condyle  is  firmly  grasped  by  the  anterior 

and   middle  roots  of  the   zygoma.     Incidentally   it  might  l)e  said  that  it 


Fig.   17. 


would  be  somewhat  difficult  or  impossible  to  "jump  the  bite"  where  we 
had  such  an  articulation. 

Fig.  17  is  a  side  view  of  the  skull  of  the  wolf. 

TI9.  17.  There  is  much  more  latitude  of  movement  than  in 

the  tiger,  at  the  same  time  the  middle  root  of  the 

zygoma  extends  dowmward,  which  allows   some   freeilom   of  movement. 

but  prevents  a  backward  dislocation. 

Fig.  18  is  an  under  view  of  a  wart-hog  of  West 
Tig.  IS.  Africa.    The  glenoid  fossa  is  very  shallow,  ami  when 

the  mandible  is  in  articulation  with  the  condyloid 
process  it  rests  upon  the  ciiiiiioitici  articitlaris.  making  two  convex  proc- 
esses forming  the  articulation,  consequently  giving  great  freedom  of 
motion.     This  condition  is  found  in  manv  other  animals. 
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Fig.  19  gives  a  side  view  of  a  porcarius  (hog) 

TIfl.  19.  baboon.    The  specimen  belongs  to  Dr.  Kirk.     It  will 

be  noticed  in  this  case  that  the  condyloid  process 


Fig.   18. 


articulates  directly  upon  the  anterior  root  of  the  zygoma,  and  that  the 
middle  root  passes  downward,  forming  a  guard  to  the  condyloid  process. 
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Fig.  19. 

Fig.  20  is  a  side  view  of  the  skull  of  a  gibbon. 

TIfl.  20.  The    temporo-mandibnlar    articulation    is    more    like 

that  shown  in  the  skull  of  man  (Fig.  5).    The  teeth 

also  approach  those  of  man  ;  even  the  alveolar  process  shows  evidence  of 

pyorrhea  alveolaris  having  existed.     Of  course,  this  is  common  in  many 

of  the  lower  animals. 

Fig.   21    is   made    from   a    side   viewof  a  chim- 
fig.  21.  panzee    skull.      It   shows   an    articulation   very   little 

different  from  that  of  man.     The  rannis  of  the  man- 
dible is  also  similar  to  that  of  man. 


Fig.  20. 
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Fig.  21 


Fig.  22  is  made  from  the  under  view  of  the  same 

fig.  22.  skull    as    shown   in    Fig.   21.      It    shows   a    shallow 

glenoid  cavity  somewhat  similar  to  that  of  a  child 

cutting  its  first  permanent  molar.     As  is  shown  in  this  specimen  all  the 

deciduous  teeth  are  still  in  position. 


Fig.  22. 
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Fig.  23  is  made  from  a  side  view  of  a  human 
TIa.  23.  skull  of  about  the  sixth  or  seventh  month  of  fetal 

life.  The  mandible  is  suspended  in  the  glenoid  fossa 
which  is  flat  and  shallow,  the  condyles  are  rounded  and  short.  Posterior 
to  the  fossa,  a  ring  is  well  shown  ;  it  is  the  auditory  ring  upon  which  the 
tympanic  membrane  is  suspended,  and  also  upon  it  the  greater  portion 
of  the  wall  of  the   external  auditory  canal   is  built ;  there  is  but   slight 


Fig.  2.^. 


change  until  some  time  after  birth.  Every  man  and  woman  should  know 
what  little  protection  the  articulation  and  the  special  organ  of  hearing 
have  at  birth  and  for  some  time  afterward.  A  blow  upon  the  ear  may 
show  ill  effects  in  after  life.  An  inflammatory  condition  brought  about 
in  this  region  during  the  development  of  the  auditory  process  and  the 
glenoid  fossa  is,  in  my  mind,  the  cause  of  several  kinds  of  malocclusion ; 
especially  of  a  forward  bite.  In  regard  to  injuries  inflicted  upon  this 
region  at  the  time  of  birth,  several  papers  have  been  written.  There  is 
room  for  others.  The  relations  of  the  jaws  at  the  time  of  birth  should 
be  studied ;  of  course,  they  will  not  be  exactly  alike  in  all  cases,  but 
a  general  average  will  find  the  lower  jaw  occluding  within  the  circum- 
ference of  the  upper  one.  If  the  lower  jaws  were  found  on  an  even 
line  with  the  upper  or  in  advance  of  it,  there  would  be  reason  to  think  the 
condyles  had  been  carried  forward  from  their  normal  position,  especially 
if  the  child  had  been  a  breech  presentation  or  had  required  delivery  by 
forceps.  Every  accoucheur  should  understand  this,  and  means,  at  the 
time  of  birth,  or  soon  afterward,  should  be  used  to  correct  the  mis- 
placement. 


Fig.    24   is   made    from    an   under   view    of    a 
TIfl,  24.  human   skull   at  the   time  of  birth.     The  jaws  are 

closed.  It  will  be  observed  that  the  lower  "bites" 
within  the  upper.  The  condyloid  process  is  in  close  juxtaposition  to  the 
auditory  process.  The  process  is  somewhat  thicker  than  that  shown 
in  Fig.  23.  The  external  tympanic  membrane  has  been  preserved,  but 
has  no  bony  protection,  as  will  be  found  a  little  later  in  life. 
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Fig.  24. 


Fig.  25  is  made  from  a  side  view  of  a  child's 
Tig.  25.  skull,  at  about  the  age  of  four  or  five  months.    The 

deciduous  teeth  are  causing  the  alveolar  process  to 
form  rounded  prominences  over  them ;  the  condyloid  process  is  more 
developed ;  the  angle  of  the  jaw  is  somewhat  changed  as  compared  with 
Fig.  23.  The  auditory  process  is  better  formed ;  the  groove  for  the  ex- 
ternal tympanic  membrane  is  well  shown. 

Fig.  26  is  made  from  the  same  skull  as  Fig.  25, 

TIfl.  26,  giving  a  half  view  of  the  base  and  side.     It  will  be 

noticed  how  close  the  condyloid  process   is  to  the 
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Fig.  25. 


Fig.  26. 


IMG.    27. 


developing  auditory  process.     The  external  tympanic  membrane  is  re- 
moved and  the  ossicles  of  the  ear  are  brought  into  view. 

Fig.  2"]  is  made  from  the  under  surface  of  a 
fjg.  27.  skull  in  which  the  ear  bones  are  plainly  seen.     The 

handle  of  the  malleus,  which  originally  was  part 
of  the  same  cartilage  (Meckel's),  from  which  the  mandible  was  formed, 
is  well  shown.  It  also  demonstrates  the  close  relation  to  the  develop- 
ing external  auditory  plate  and  canal. 


Tig.  :zS. 


Fig.  28  is  made  from  a  side  view  of  a  child's 
TIfl.  2S.  skull  about  eighteen  months  of  age.     The  first  de- 

ciduous molars  are  in  position,  but  not  in  proper 
occlusion,  as  the  mandible  is  carried  slightly  forward,  which  can  be  seen 
by  examining  the  articulation.  At  this  age  the  auditory  process  is  fairly 
well  formed. 

Fig.  29  is  made  from  the  same  skull  as  Fig.  28, 
Tig.  29.  giving  a  view  of  the  inferior  surface.     It  shows  the 

dehiscence,  an  opening  in  the  tympanic  plate,  still 
patulous  at  this  age,  but  which  normally  becomes  filled  in  with  bone  as 
the  tympanic  plate  develops.  In  some  cases  this  dehiscence  remains  open 
through  life,  or  the  tympanic  plate  as  a  whole  fails  to  be  formed,  making 
one  cavity  of  the  glenoid  fossa  and  the  external  auditory  canal. 
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Fig.  30  is  a  side  view  of  a  skull  that  was  used 
Tig.  30.  by  Dr.   Kirk  in  discussing  a  paper  of  Dr.  Talbot 

in  regards  to  "jumping  the  bite";  this  was  about 
fifteen  years  ago.  The  skuy  ofifers  marked  evidence  that  the  man  had 
brought  about  a  "jumped  bite"  by  carrying  his  jaw  forward  on  the  left 
side  in  order  to  bring  into  occlusion  a  few  remaining  teeth.  The  condy- 
loid process  is  carried  forward  until  it  rests  on  the  emiiientia  articularis. 
Both  the  condyloid   process  and   the  cminentia  are  flattened,  the  bones 


Fig.  29. 


coming  into  undue  contact,  which  caused  a  certain  amount  of  resorption. 
and  at  the  same  time  the  inflammatory  excitement  of  the  osteoblasts 
caused  bone'  to  build  around  the  edge,  making  the  articulating  surfaces 
broader  than  they  would  naturally  be. 

Fig.  31   is  made  from  the  opposite  side  of  the 
fig.  31.  same  skull,   as   Fig.   30.     The   articulation   is   more 

of  a  pivot  joint,  and  has  not  had  the  ability  to  move 
on  to  the  articulating  eminence. 

Fig.  32  is  a  side  view  of  a  skull  belonging  to  the 
TIfl.  32.  Peabody    Museum   of   Harvard    University.      I    am 

indebted  to  Dr.  Howe,  of  Boston,  for  three  photo- 
graphs of  this  skull.  It  exhibits  a  massive  jaw  with  an  acute  angle,  and 
at  the  same  time  forming-  a  "forward  bite."  which,  I  think,  is  rather  un- 
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Fig.  30. 


common;  but  when  the  articulation  of  the  two  sides  of  the  skull  (see 
Figs.  32  and  33)  are  examined  it  will  be  found  that  the  condyloid  proc- 
esses are  carried  forward  upon  the  articulating  eminences,  and  at  the 
same  time  it  would  appear  that  if  the  lower  jaw  were  carried  back  by  any 
mechanical  means,  resorption  of  the  auditory  process  would  take  place. 

Fig.  33  is  made  from  a  side  view  of  the  same 
Tig.  33.  skull,  as  shown  in  Fig.  32.     The  general  character 

is  the  same.     The  temporo-mandibular  articulation 
is  somewhat  more  deformed  than  that  shown  in  Fig.  32. 

Fig.  34  is  made  from  an  upper  view  of  the  man- 
Tig.  34.  dible  of  the  same  skull  as  shown  in  Figs.  32  and  33. 
It  will  be  noticed  that  the  condyloid  processes,  espe- 
cially the  right,  are  modified  through  the  general  pathological  changes 
of  the  temporo-mandibular  articulations. 
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^^&-  35  is  made  from  a  frozen  sagittal  section 
Tig.  35.  cut  through  the  condyloid  process  and  the  glenoid 

fossa.  The  view  is  looking  outward  from  the  inter- 
nal portion  of  the  face.  Just  behind  the  condyloid  process  the  soft  tissue 
can  be  seen.  There  is  also  a  pathological  opening  through  the  posterior 
wall  of  the  fossa  into  the  auditory  canal  and  middle  ear  which  extends 
backward  into  the  mastoid  cells,  and  there  is  also  an  opening  externally 
through  the  mastoid  process  which  is  not  shown  in  the  picture.  Patho- 
logical conditions  extending  from  the  mastoid  process  through  the  ear  to 
the  glenoid  fossa  are  often  found.  Therefore,  when  the  orthodontists 
do  anything  that  may  change  the  relation  of  the  articulation,  they  should 
take  into  consideration  the  possible  pathological  changes  that  could  be 
brought  about. 

Fig.  30  is  made  from  a  side  view  of  an  aged 

TIfl.  36.  skull  where  all  the  teeth  have  been  lost,  and  where 

the  chin  is  carried  upward  and  forward  in  making 
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Fig.  32. 


Fig.  33. 


its  circle,  while  endeavoring  to  have  the  lower  jaw  come  in  contact  with 
the  upper  one ;  the  muscular  tissue,  in  cases  of  this  kind,  also  endeavors 
to  force  the  jaw  backward,  so  much  so,  that  the  condyloid  processes 
are  forced  against  the  posterior  portion  of  the  glenoid  fossa,  which  often 
causes  resorption  of  the  bone  allowing  the  condyloid  processes  to  par- 
tially or  wholly  close  the  auditory  canals,  causing  deafness.  This  is 
so  common  that  the  aurist  when  examining  the  ears  of  many  aged  per- 
sons is  compelled  to  have  the  patient  open  the  mouth  widely ;  in  so  doing 
the  external  pterygoid  muscle  draws  the  head  of  the  condyle  forward, 
which  allows  the  speculum  to  be  pressed  into  the  auditory  canal. 
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Fig.  34. 


Fig.  35. 


Fig.  yj  is  made   from  a  side  view  of  a  skull 
fig.  37.  which  shows  teeth  in  a  forward  occhision  of  about 

one-half  the  width  of  a  molar  tooth.  Compare  it 
with  Fig.  5.  AUhough  it  has  the  forward  bite,  the  condyloid  process  is 
placed  well  back  in  the  glenoid  fossa.  It  will  be  noticed  that  the  auditory 
process  has  either  never  been  formed  or  that  it  has  been  lost  by  resorp- 
tion through  some  pathological  condition.  It  is  possible  that  this  man 
wore  some  mechanical  appliance  for  carrying  the  jaw  back  in  order  to 
overcome  the  malocclusion.    In  some  cases  I  fully  believe  that  "jumping 


194 

a  bite"  backward  the  width  of  half  a  molar  tooth  could  bring  about  such 
a  result  as  is  here  shown. 


Fig.  36. 


Fig.  37. 


Fig.   38  is   made   from  a  side  view  of  a  skull 

y\Q.  3$.  with  a  diseased  external  auditory  canal ;  the  greater 

portion   of   the   division  between  the  glenoid   fossa, 

the  middle  ear,  and  the  external  auditory  canal  has  been  lost  by  disease. 

The  positions  of  the  teeth  and  other  abnormal  conditions  indicate  that 

there  has  been  a  general  disturbance  in  this  region  from  early  life. 
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Fig.  39  '^  made  from  a  side  view  of  the  same 
Tig.  3^.  skull,  as  shown  in  I-'ig.  38.     Here  again  the  auditory 

process  has  been  lost,  the  condition  of  the  canal  in- 
dicating disease  for  some  time  before  death.     The  teeth  of  this  side  of 


Fig.  39. 


l-iG.  3^;. 


the  skull  are  also  in  malposition.     Xo  one  in  such  cases  should  under- 
take to  make  a  general  correction  of  the  deformities  in  the  positions  of 
all  these  teeth,   as   I   have   seen  general   and  serious   ill   health  caused 
by  a  too  sweeping  correction  of  irregularities.    This  is  one  of  many  rea- 
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sons  why  I  feel  most  strongly  that  an  orthodontist  should,  like  the  Presi- 
dent of  the  United  States,  think  before  he  acts. 

If  I  may  have  a  slide  (Fig.  8  of  Dr.  Weeks)  I 
Dr.  Barnes.  will  call  attention  to  one  little  fact.    Dr.  Weeks  said, 

in  referring  to  this  skull,  that  it  was  of  a  child  about 
five  years  of  age,  and  that  the  relation  of  the  teeth  on  the  left  side  was 
normal,  mesio-distally.  The  markings  on  the  molar  seem  to  indicate 
a  distal  articulation.  It  shows  signs  of  being  incorrect.  At  five  years 
of  age  there  should  be  growth  spaces  distal  to  centrals,  laterals  and  cus- 
pids in  both  upper  and  lower.  We  have  a  characteristic  placing  of 
these  incisors  and  cuspids,  such  as  we  call  a  close  bite  in  older  cases. 
The  significance  of  this  seems  to  be  that  the  portion  of  the  mandible 
anterior  to  the  mental  foramen  is  very  much  under-developed.  Another 
point,  in  this  mandibular  relation,  is  to  find  out  whether  we  can  shift 
the  articulation.  In  some  cases  we  seem  to  hold  it  after  bringing  the  jaw 
forward.    In  other  cases  we  get  it  forward  and  it  slips  backward  again. 

I  said  in  my  little  preamble  that  we  should  look 

Dr.  Crycr,  around  the  circle  before  we  judge.     I  do  not  always 

do  it,  and  I  fear  that  neither  Dr.   Weeks  nor  Dr. 

Barnes  did  it.     This  is  an  abnormal  skull  in  almost  every  way.     I  should 

say  the  child  died  of  rickets.     You  can  not  judge  that  skull  for  a  normal 

or  typical  one. 

Dr.    Cryer,   how    do   you   account   for   the    dis- 
Dr.  Palmer.  tance  there  between  the  tympanic  canal  and  the  con- 

dyle of  the  jaw?  (Fig.  10,  Weeks.) 

I  think  there  has  been  more  bone  deposited  there 
Dr.  Cryer.  than  belonged  there.     I  would  like  to  look  at  this 

skull,  and  hope  Dr.  Weeks  will  let  me  do  so. 

Does  Dr.  Cryer  mean  the  whole  cranial  cavity 

Dr.  Ottolengui.  . 

IS  overgrown? 

Yes,  it  is  all  wrong.  It  is  out  of  all  proportion. 
Dr.  €ryer.  and    I   think   any   of   you   who   have    studied    skulls 

would  acknowledge  that  it  is  an  abnormal  one,  and 
you  can  not  study  normal  points  from  an  abnormal  skull. 

There  is  very  little  to  say  in  closing  the   dis- 
Dr.  meekS.  cussion  of  this  paper.     I  do  not  well  enough  under- 

stand the  question  raised  by  Dr.  Barnes  to  enable 
me  to  satisfactorily  reply  to  him.  I  do  not  believe  Dr.  Barnes  has,  as 
yet,  sufficient  data  to  prove  that  one  portion  of  the  mandible  may  be 
under-developed  while  another  may  be  fully  developed.  If  this  were 
applied  to  the  alveolar  process,  as  determined  by  the  position  of  the  teeth, 
I  would  fullv  concur  with  him. 
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I  do  not  believe  you  can  explain  the  lack  of  prominence  of  the  chin 
in  all  cases  by  saying  that  it  is  a  lack  of  development  of  the  mandible 
itself;  if  that  were  the  case  you  would  iind  that  in  cases  of  Class  II  there 
would  be  a  general  condition  of  impaction  of  the  third  molars.  My 
observation  and  the  observation  of  others  does  not  lead  me  to  believe 
this  to  be  the  rule.  I  have  seen  no  more  cases  of  impaction  in  Class  II 
cases  than  in  Classes  I  and  III. 

I  do  not  wish  to  be  understood  to  believe  that  in  no  case  is  there 
a  lack  of  development  of  the  mandible,  but  that  in  many  cases  the  mal- 
occlusion may  be  due  to  abnormality  of  the  temporo-mandibular  articu- 
lation. 

I  can  not  sec  sufficient  indication  in  the  skull  referred  to  to  form  the 
conclusion  that  it  is  generally  in  over-developed  skull.  Particularly, 
in  closing,  I  wish  to  express  my  appreciation  of  the  time  and  thought 
Dr.  Cryer  has  been  generous  enough  to  give  to  the  discussion  of  my 
paper.  Also,  to  my  indebtedness  to  him  for  the  use,  in  illustration,  of  spe- 
cimens from  his  valuable  collection. 
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President's  Hmm. 


By  F.  M.  Casto,  D.D.S.,  Cleveland.  O. 


Let  me  assure  you,  my  dear  friends,  it  is  with  very  great  pleasure 
that  I  call  to  order  the  ninth  annual  meeting  of  the  American  Society  of 
Orthodontists.  The  distinguished  honor  you  have  bestowed  upon  us  by 
accepting  an  invitation  to  meet  in  our  fair  city  is  most  highly  appreciated. 
I  trust  this  meeting  will  be  as  productive  of  good  as  have  been  our  previ- 
ous meetings.  They  have  not  only  been  productive  of  good  from  tlie 
standpoint  of  the  scientific  papers  presented,  but  from  the  sociability  of 
the  members  as  well.  For  what  gives  one  more  pleasure  and  imbues  one 
with  more  enthusiasm  in  his  work  than  to  grasp  the  loyal  hands  of  his 
old  American  Society  friends  and  discuss  with  them  tlie  successes  and 
failures  in  their  respective  practices?  I  believe  that  things  of  practical 
benefit  do  now  and  will  hereafter  emanate  from  the  men  actively  engaged 
in  the  practice  of  orthodontia,  and  who  are  capable  of  the  successful  appli- 
cation of  new  and  practical  theories.  There  certainly  have  been  many 
theories  advocated  in  the  past  that  were  of  no  practical  benefit,  and  no 
doubt  most  of  us  have  suffered  more  or  less  by  attempting  to  follow 
them.  I  think,  however,  the  time  has  come  when  wc  will  not  be  so 
gullible. 

In  view  of  the  fact  that  there  seems  to  exist  in  the  nunds  of  many  of 
the  profession  a  misapprehension  regarding  the  objects  and  practices  of 
the  American  Society  of  Orthodontists,  and  the  further  fact  that  many 

Kiprinl     from     Ilc-nis    uf     Itittrt-st. 


of  its  members  are  not  conversant  with  the  early  history  of  the  society,  I 
feel  it  opportune  to  give  a  brief  account  of  the  organization.  Upon  the 
first  page  of  the  secretary's  book  there  is  written  the  following : 

"In  November,  1899,  Dr.  Edward  H.  Angle  dis- 

fiistorv  Of  cussed  with  Henry  E.  Lindas,  Thomas  B.  Mercer, 

tbe  Organization  of      Herbert  A.  Pullen  and  Milton  T.  Watson,  who  were 

tl><  Society.  in  St.  Louis  taking  lectures  under  him,  the  need  for 

a  society  whose  chief  aim  should  be  the  advancement 
of  orthodontia.  The  subject  was  earnestly  discussed,  but  the  time  seemed 
not  yet  ripe  to  organize. 

"The  following  spring,  or  in  June,  1900,  while  celebrating  the  close 
of  the  first  session  of  the  Angle  School  of  Orthodontia,  with  a  banquet 
tendered  its  teachers  by  the  students,  the  subject  of  a  society  of  ortho- 
dontists was  again  discussed,  and  Dr.  Richard  Summa  moved  the  forma- 
tion of  a  temporary  organization.  Edward  H.  Angle  was  elected  presi- 
dent and  Milton  T.  Watson,  secretary.  The  president  appointed  F.  W. 
Rafter,  Thomas  B.  Mercer  and  F.  C.  Kemple  a  committee  to  adopt  a  con- 
stitution and  by-laws.  By  unanimous  consent  it  was  arranged  to  hold  the 
first  annual  meeting  in  St.  Louis,  Mo.,  in  June,  1901.  The  result  of  these 
efforts  is  already  a  matter  of  record." 

The  first  meeting  was  held  in  St.  Louis,  June  11,  12  and  13,  1901. 
Those  present  were  Drs.  E.  H.  Angle,  Richard  Summa,  M.  T.  Watson, 
W.  J.  Brady,  E.  E.  Walker,  H.  E.  Lindas,  Grafton  Munroe  and  L.  S. 
Lourie.  Resolutions  and  by-laws  were  presented  and  adopted.  The  fol- 
lowing ojfficers  were  elected :  E.  H.  Angle,  president ;  W.  J.  Brady,  vice- 
president  ;  M.  T.  Watson,  secretary  and  treasurer ;  Richard  Summa,  H.  E. 
Lindas  and  W.  E.  Walker,  Board  of  Censors.  Several  papers  of  impor- 
tance were  presented.  This  meeting  then  was  the  formal  launching  of  the 
good  old  ship,  the  American  Society  of  Orthodontists,  a  society  that  has 
been  making  history  and  doing  a  remarkable  work,  and  which  is  destined 
to  be  responsible  for  a  very  large  proportion  of  the  future  scientific  devel- 
opments in  orthodontia. 

The  following  year  the  meeting  was  held  in  Philadelphia,  October  8, 
9  and  10.  The  good  work  continued.  Some  very  valuable  contributions 
were  given.  Several  new  members  were  admitted.  The  enthusiasm  dis- 
played at  this  meeting  proved  beyond  a  doubt  that  the  American  Society 
had  come  to  stay.  The  other  meetings  have  been  held  in  Buffalo,  St. 
Louis,  Chicago,  New  York,  Detroit  and  Washington,  respectively. 

The  custom  of  holding  the  meetings  in  a  different  city  each  year  has 
been  a  most  beneficial  one.  It  has  given  the  members  an  opportunity  to 
visit  the  various  large  cities,  besides  enabling  the  Board  of  Censors  to 
secure  material  for  the  program,  which  would,  otherwise,  have  been  dif- 


ficult  or  impossible  to  q-et.  It  has  also  afforded  an  oi)poriiiiiity  for  the 
general  practitioners  and  other  persons  interested  in  orthodontia  in  the 
various  sections  of  the  country  to  attend  the  meetings.  I  hope  this  cus- 
tom will  continue  until  all  the  larj^c  cities  shall  have  lx?en  visited. 

The  society  has  steadily  grown  in  power  and  membership  until  now 
it  has  one  or  more  representatives  in  practically  every  large  Ameircan  city 
and  in  some  European  cities.  The  active  meml>ership  consists  of  men  ex- 
clusively engaged  in  the  practice  of  orthodontia  and  teachers  of  ortho- 
dontia in  recognized  dental  schools.  Any  person  or  persons  arc  eligible 
to  membership  who  comply  with  those  conditions  and  who  are  willing  to 
conform  to  and  abide  by  the  constitution  and  by-laws.  However,  (jualiiy 
rather  than  quantity  has  been  considered  in  enrolling  members.  I  desire 
to  state  further  that  the  society  has  always  extended  to  those  interested 
in  orthodontia  a  cordial  invitation  to  attend  any  or  all  of  its  sessions, 
and  have  always  encouraged  free  thought  and  speech.  Article  1 1 
of  the  constitution  reads:  "The  object  of  this  society  shall  be  the  ad- 
vancement of  orthodontia  and  the  establishment  of  the  science  as  a 
distinct  dental  specialty."  I  am  certain  that  the  members  have  complied 
with  this  section  in  the  broadest  sense  and  have  without  the  slightest 
hesitancy  always  encouraged  the  unfolding  of  knowledge  in  orthodontia 
to  all  persons  interested. 

One  of  the  most  delightful  things  about  the  society  is  the  friendlx 
feelings  existing  between  its  members,  and  their  willingness  to  impart 
knowledge  to  each  other  and  to  the  profession  in  general.  Nothing  has 
been  of  more  practical  benefit  to  myself  than  the  privilege  of  visiting 
other  men's  offices  and  learning  how  they  do  things.  I  am  sure  this  con- 
dition of  affairs  should  always  exist  and  the  members,  individually  and 
collectively,  will  be  held  responsible  to  see  that  it  does.  The  closer  the 
relationship  between  its  members  the  more  powerful  will  be  the  society,  and 
the  stronger  the  society  the  greater  the  good  that  can  be  done. 

We  must  all  agree  that  the  progress  in  ortho- 
ProarciS  dontia   has   been    marvelous    in   the   last   decade   of 

Past  and  future.  years;  order  has  been  brought  out  of  chaos  and  the 
successful  practice  of  orthodontia  has  been  estab- 
lished. Yet  it  is  reasonable  to  suppose  that  just  as  much  or  more  advance- 
ment will  take  place  in  the  next  decade.  There  is  at  present  more  original 
research  work  being  done,  and  the  practical  application  of  methods  is  im- 
measurably greater.  A  great  many  theories  have  been  found  useless  and 
have  been  abandoned.  Many  things  that  floated  in  on  the  tidal  wave  have 
exploded  and  sunk.  Men  have  come  to  realize  that  it  is  not  possible  to 
dogmatically  practice  orthodontia  according  to  any  particular  rule  or 
method,  the  requirements  in  many  cases  being  so  varied  that  constant 


study  and  thought  are  necessary.  The  field  for  study  has  increased  so 
rapidly  that  there  has  not  been  sufficient  time  nor  opportunity  for  com- 
plete development  in  any  one  particular  branch.  I  fear  that  in  our  great 
anxiety  to  develop  something  new,  many  of  the  old  and  more  important 
things  have  been  neglected.  We  could  profitably  devote  the  time  of  an 
entire  session  at  one  of  our  meetings  to  the  study  of  retention.  This  is 
undoubtedly  one  of  the  most  important  subjects  in  orthodontia.  We 
stand  or  fall  upon  our  ability  to  retain  the  teeth  in  their  corrected  position. 
Considerable  time  must  yet  be  spent  in  the  study  of  diagnosis,  early  treat- 
ment and  a  number  of  other  subjects  equally  as  important. 

The  question  has  been  raised  by  some  medical 
Tnflucnce  upon         "^^"  regarding  the  effect  that  an  orthodontic  opera- 

tbe  nervous  tion    might   have    upon    the    nervous    system    of   a 

System.  patient.     I  have  heard  of  a  few  cases  where  it  was 

thought  that  the  operation  produced  more  or  less 
severe  nervous  troubles.  There  was  not  sufficient  evidence  produced, 
however,  to  hold  the  orthodontic  treatment  entirely  responsible.  I  do  not 
believe  that  an  operation  carefully  and  properly  performed  will  produce 
any  nervous  disturbance ;  the  work  is  always  under  control  and  may  be 
discontinued  at  once  should  there  be  any  reason  to  do  so.  On  the  con- 
trary, I  believe  that  the  correction  of  irregular  and  crowded  teeth  will  re- 
lieve many  cases  of  nerve  strain.  The  investigations  of  Dr.  Upson,  of 
Cleveland,  to  my  mind,  confirm  that  belief.  He  claims  that  a  lesion  may 
exist  which  will  be  sufficient  to  cause  insanity  by  cell  degeneration  in  the 
brain  without  any  evidence  of  pain  on  the  part  of  the  individual  affected. 
Dr.  Upson  has  proved  that  some  forms  of  insanity  are  caused  by  dental 
lesions,  such  as  impacted  and  pulpless  abscessed  teeth. 

If  it  be  true  that  insanity  is  sometimes  caused  by  the  impaction  of  one 
or  two  third  molars,  why  would  not  a  greater  nerve  strain  be  produced 
where  all  the  teeth  are  irregular  and  crowded  into  narrow  contracted 
arches  ?  The  establishment  of  normal  occlusion  should  prevent  the  impac- 
tion of  teeth.  Some  specific  investigation  of  this  sut)ject  would  undoubt- 
edly be  of  considerable  interest  and  benefit  and  should  be  made.  It  will 
be  necessary  for  the  ortliodontists  to  correct  any  wrong  impressions  that 
may  exist  in  the  minds  of  the  medical  profession  regarding  the  orthodontic 
operations. 

Another  question  that  should  concern  the  ortho- 

Cl>e  Problem  dontists  is  the  fee  to  be  charged  the  patients.    In  the 

Of  Tees.  search  for  scientific  knowledge  the  business  side  of 

our  work  must  not  be  overlooked  entirely.    A  custom 

established  for  many  years,  and  followed  by  a  number  of  orthodontists, 

has  been  to  name  a  definite  fee  at  the  outset  for  the  complete  operation.    I 


am  not  sure  that  this  method  will  in  the  future  always  be  conducive  of 
the  best  efforts  on  the  part  of  the  orthodontist  and  prove  most  satisfactory 
to  the  patient.  We  all  appreciate  that  it  is  very  difficult  to  determine  the 
exact  extent  of  services  to  be  rendered  in  a  given  case  of  malocclusion.  I 
believe  suggestions  upon  the  questions  of  fees  would  be  gladly  received  by 
the  members  of  this  society. 

There  is  one  other  thing  which  seems  to  me  to  be 

education  °^   importance,  and   that   is  the  establishment  of  a 

OT  the  General  definite  method  for  educating  the  profession  in  or- 

Practitloner.  thodontia,  and    educating  the   laity   in   the  care  of 

children.     Certainly  the  profession  has  access  to  all 

the  dental  literature,  the  privilege  of  attending  the  orthodontia  meetings 

and  to  come  in  almost  daily  contact  with  the  orthodontists.     There  is 

little  provision  whereby  the  laity  may  become  acquainted  with  the  needs  of 

their  children. 

In  talking  with  a  prominent  surgeon  of  this  city  some  time  ago  he  in- 
formed me  that  at  one  of  the  surgical  meetings  a  number  of  the  men 
formulated  a  plan  whereby  an  article  of  interest  and  benefit  to  the  public 
v^^ould  be  published  at  various  times  upon  various  subjects ;  they  were  of 
the  opinion  that  considerable  good  to  the  people  would  result  from  such 
a  plan.  I  do  not  know  whether  any  such  thing  would  be  feasible  or  not, 
nor  have  I  any  plan  to  suggest,  but  it  is  certain  that  if  the  mothers  knew 
what  and  how  to  feed  their  children,  how  to  give  their  teeth  and  mouth 
the  proper  attention,  and  the  necessity  of  doing  these  things,  a  great 
many  malocclusions  would  be  prevented,  and  we  all  agree  that  the  highest 
aim  in  orthodontia  is  the  prevention  of  irregularities  of  the  teeth. 

In  conclusion,  I  wish  to  call  your  attention  to  the  fact  that  the 
achievement  in  other  professions  have  kept  pace  with  the  wonderful  ad- 
vancement in  orthodontia.  In  medicine,  the  serum-therapy  treatment 
and  the  vaccine  treatment  are  being  thoroughly  exploited.  In  surgery, 
the  transfusion  of  blood  and  the  probable  cure  for  cancer  are  distinct  ad- 
vancements. The  casting  of  gold  for  various  uses  marks  an  important 
epoch  in  dentistry,  and  the  "solgram,"  or  sun  process  for  producing  a 
photograph  in  nature's  own  colors,  promises  much  in  photography.  The 
four-day  boat  acros  the  Atlantic  has  become  a  reality.  Wireless  teleg- 
raphy and  telephony  have  been  made  practical.  New  records  in  almost 
every  line  of  human  endeavor  have  been  made.  The  sun's  rays  have 
almost  been  bridled,  and  last,  but  not  least,  the  North  Pole  has  been  dis- 
covered. 

The  society  is  to  be  congratulated  upon  having  such  an  excellent 
program  as  arranged  by  the  Board  of  Censors.     I  wish  to  thank  them 


personally  for  their  splendid  work.  I  desire  also  to  thank  the  members  of 
the  society  again  for  coming  to  Cleveland  this  year.  I  hope  that  you  will 
all  go  home  wiser  and  better  men  for  the  coming. 

Discttssion  of  Pmiaenrs  Jlddrcss. 

.  I  wish  to  allude  to  two  or  three  points  introduced 

;j  .  Dr.  OttOkngui.  by  Dr.  Casto.  First,  as  to  the  subject  of  retention. 
.  I  think  that  when  we  make  a  contract  to  correct  a 

case  of  malocclusion,  the  patient  has  a  legail  and  moral  right  to  expect 
that  we  will  retain  whatever  we  obtain  in  the  way  of  improvement.  Many 
of  us  receive  our  fees  when  we  put  on  the  retainers ;  a  few  do  not,  and,  it 
seems  to  me,  if  we  do,  we  are  likely  to  lose  a  financial  if  not  a  professional 
interest  the  case,  because  all  fees  have  been  paid;  and  yet,  of  what  ad- 
vantage is  the  work  to  the  patient  if  a  retrogression  occurs  subsequently? 
We  are  not  giving  as  much  attention  to  the  matter  of  retention  as  we 
should.  If  we  go  back  to  not  so  very  many  years  ago,  the  correction  of 
malocclusion  was  in  a  very  chaotic  stage,  considered  from  the  standpoint 
of  the  diversity  of  appliances.  Do  we  not  have  as  much  individuality 
exercised  in  retention  ?  The  president  is  quite  right  in  suggesting  that  a 
great  deal  more  study  and  attention  should  be  given  to  this  problem.  If 
some  of  the  men  have  solved  it,  it  should  be  their  duty  to  the  society  to 
come  and  explain  these  facts  to  us.  I  should  like  to  see  two  whole  sessions 
devoted  to  the  retention  of  Class  Two  and  to  Class  Three  cases  at  our 
next  meeting.  I  think  the  Class  One  cases  have  been  fairly  well  worked 
out,  except  infra-occlusion,  and  that  occurs  in  all  three  classes. 

In  regard  to  the  question  of  the  influence  of 
the  }lim$  Of  these  operations  on  the  nervous  system  of  the  child, 

Orthodontia,  and  the  statement  made  by  the  president  that  the 

highest  aim  of  orthodontia  should  be  to  prevent  mal- 
occlusion, I  agree  that  it  is  a  high  aim,  but  do  not  think  it  is  the  highest 
aim.  Formerly,  the  correction  of  irregularities  was  more  especially  a  cos- 
metic operation ;  it  was  born  of  the  desire  to  make  the  child  pretty.  We 
give  too  much  thought  to  the  restoration  of  the  teeth  to  the.  proper  arch 
alignment.  I  think  it  is  quite  as  important  to  restore  a  norm?il  occlusal 
plane  as  to  restore  a  normalarch  alignment.  I  am  beginning  to  be  a  be- 
liever in  the  beneficent  influence  of  proper  mastication,  as  announced  by 
Mr.  Fletcher.  If  you  masticate  your  food  thoroughly  you  will  need  less  of 
it  to  maintain  the  vital  energies  of  the  body,  and  thus  prolong  life  and 
enable  the  individual  to  more  readily  throw  oflf  the  attacks  of  the  various 
so-called  germ  diseases.  The  child's  malocclusion  should  be  corrected, 
not  to  make  it  pretty,  but  so  that  it  will  not  need  an  appendicitis  operation  : 
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so  that  it  will  be  more  iinmune  to  various  diseases.     A   iiortnallv  vital 
human  being  is  immune  to  tlie  majority  of  diseases. 

How  can  one  properly  masticate  food  if  he  has  not  a  proper  masti- 
cating apparatus?  The  arrangement  of  the  occlusal  plane  is  more  impor- 
tant than  the  alignment  of  one  or  two  of  the  front  teeth.  The  incisors 
are  for  incising  food,  and  one  may  cut  bread  with  incisors  rotated  as  well 
as  with  them  straight,  but  with  narrow  arches  one  can  not  possibly  mas- 
ticate food  properly. 

I  look  forward  with  interest  to  the  paper  announced  on  the  program 
by  Dr.  Waugh.  In  addition  to  the  help  we  have  had  from  Dr.  Hawlcy 
in  establishing  the  curve  of  the  arch,  we  should  have  an  anatomical  articu- 
lator, to  which  we  can  attach  our  casts  and  study  the  various  excursions  of 
the  mandible  and  see  to  what  extent  the  vertical  development  of  the  teeth 
are  at  fault.  Establish  normal  occlusal  planes  first,  and,  secondly,  normal 
arch  alignments,  to  contribute  to  the  health  and  beauty  of  the  child.  If 
thoroughly  scientific  and  capable,  we  could  render  every  child  healthy  by 
our  services. 

I  was  much  impressed  with  the  president's  ad- 
Dr.  K^tchaw.  dress,  and  the  discussion  by  Dr.  Ottolengui.     I  am 

very  glad,  indeed,  Dr.  Ottolengui  spoke  of  Mr. 
Horace  Fletcher's  teachings,  and  that  he  referred  in  that  connection  to 
the  advantage  of  an  ideal  relation  of  the  occlusal  planes  of  the  teeth. 
For  years  I  have  fought  against  an  impaired  physical  condition,  and 
have  tried  Fletcherizing  in  a  rather  indififerent  way.  However.  I 
find  it  to  be  a  great  thing,  and  believe  that  in  making  it  possible 
for  our  patients  to  attain  the  greatest  efficiency  in  the  use  of  their 
teeth  we  are  rendering  the  highest  service.  It  naturally  follows 
that  if  the  inclined  planes  of  the  teeth  are  in  ideal  occlusal  relations  we 
will  have  the  curve  of  the  arch  in  ideal  relation  to  the  face  and  will  have 
an  ideal  development  of  the  face  and  the  greatest  degree  of  nasal  develop- 
ment, and  that  we  will  do  that  child  the  greatest  amount  of  good  that  is 
possible.  The  question  of  retaining  this  ideal  condition  after  it  is  once 
acquired,  troubles  us  more  than  anything  else.  It  is  only  by  working  to- 
gether that  we  can  solve  this  problem. 

I  have  not  in  mind  the  principal  points  of  the 

Dr.  Pulleit.  paper,  but  its  general  tone  was  certainly  in  the  line 

of  progress,  and  speaking  along  the  line  of  the  previ- 
ous gentlemen  I  will  say  that  the  Board  of  Censors  selected  Dr.  Waugh 
to  give  us  his  paper  on  the  laws  of  articulation  for  the  reason  that  we 
wanted  to  make  a  special  study  of  the  occlusion  and  antagonizing  planes. 
You  will  find  they  have  much  to  do  with  the  physical  .^^d  pathologica! 
development  of  the  child. 
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One  topic  in  the  president's  address  that  ap- 
Dr.  B.  €.  Ciscbcr.  pealed  to  me,  and  which  has  not  been  discussed,  is  his 
reference  to  fees  for  services  rendered.  Having  been 
a  close  student  of  the  work  of  this  body  ever  since  its  organization,  I  recall 
that  you  have  taken  action  on  that  phase  of  the  fee  question  relating  to  the 
paying  of  commissions,  which  action  I  heartily  indorse.  It  has  always 
seemed  to  me  that  the  practice  of  charging  a  fixed  fee,  of  contracting  our 
services  in  advance  of  treatment,  militates  aaginst  the  best  results  in 
orthodontia. 

In  the  "Golden  Rules  of  Surgery,"  by  the  late  Dr.  Bernays,  we  read : 
"Surgical  services  have  no  fixed  value;  they  are  invaluable."  May  not 
the  same  be  said  of  orthodontic  services?  And  while  surgical  operations 
frequently  involve  the  life  of  the  patient  and  are  of  very  short  duration, 
the  major  part  of  the  necessary  after  treatment  is  usually  intrusted  to  a 
nurse  or  assistant.  This  has  led  surgeons  to  favor  a  definite  financial 
agreement  with  the  patient,  in  advance  of  the  operation.  Our  treatment, 
on  the  other  hand,  extends  over  a  long  period  of  time,  in  which  respect  it 
is  more  like  medical  practice.  Moreover,  fully  90  per  cent,  of  our  services 
are  rendered  for  the  correction  of  anomalies  of  position  of  the  teeth,  only 
occasionally  for  anomalies  of  form,  of  number,  etc.  Now  the  essentials 
of  a  differential  diagnosis  of  the  anomalies  of  position  are  simply  stated  as 
follows :  Malocclusion  of  the  teeth,  malrelation  of  the  dental  arches,  and 
malformation  of  the  jaws.  In  many  of  our  cases  we  find  a  combination  of 
these  three  conditions,  and  we  are  proud  to  define  orthodontia  so  broadly 
as  to  include  prevention  as  well  as  cure. 

The  continued  growth  of  the  appreciation  of  orthodontia  is  mate- 
rially affecting  our  practice,  and  parents  are  aware  of  the  value  of  early 
treatment.  At  this  moment  I  have  in  mind  a  patient  eight  and  one-half 
years  old,  with  the  most  pronounced  type  of  distal  occlusion  I  have  ever 
dealt  with.  The  bilateral  distal  malrelation  of  the  lower,  as  a  result  of 
arrested  development  of  the  mandible,  is  very  evident,  though  I  have  suc- 
ceeded in  establishing  a  normal  occlusion  of  all  of  the  permanent  teeth 
thus  far  erupted  (twelve  in  all)  in  the  short  period  of  four  months.  But 
my  services  do  not  end  with  the  application  of  the  retention  appliance,  nor 
with  its  probable  removal  a  year  or  so  hence.  On  the  contrary,  the  one 
and  only  agreement  that  I  have  with  his  parents  is,  that  I  am  to  have  the 
child  in  my  care  until  the  cuspids,  bicuspids  and  second  molars  have 
erupted,  when  he  will  have  reached  his  thirteenth  year.  Approximately 
five  years  of  service;  then  how  unreasonable  the  demand  for  a  fixed  fee 
in  advance ! 

The  point  I  wish  thus  to  emphasize  is,  how  can  any  one  tell  in  ad- 
vance the  services  even  this  one  case  will  require,  until  it  may  be  dismissed 
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as  cured,  as  ptrmanently  normal  ?  I  know  very  well  the  arpfiimcnts  in 
favor  of  a  fixed  fee  plan,  but  again  I  say  it  is  to  the  interests  of  all  con- 
cerned never  to  adopt  it,  for  it  involves  the  distinction  between  jobbers 
of  orthodontia  and  practitioners  of  a  remeflial  art.  I  can  conceive  of  an 
ideal  state  of  society,  in  which  parents  would  freely  pav  liberal  fees  for 
services  such  as  we  daily  strive  to  render,  but  in  the  utilitarian  aj^e  in 
which  we  live,  in  which  good  health  and  physical  efficiency  are  grossly 
underestimated  and  but  faintly  comprehended,  men  are  not  so  willing. 
Some  form  of  system  we  are  thus  forced  to  adopt.  Aside  from  the 
patient's  ability  to  pay,  the  proper  basis  for  every  fee  is  the  prompt 
(preferably  monthly)  settlement  of  all  obligations  for  services  rendered, 
and  no  more.  And  since  there  are  no  two  cases  exactly  alike,  there  can 
be  no  two  fees  alike. 

Finally,  mention  may  be  made  of  the  child  returning  from  a  vacation, 
or  from  a  prolonged  illness,  etc.,  during  which  time  a  retainer,  or  an  appli- 
ance for  treatment,  might  quite  naturally  become  ineffective.  And  sup- 
pose that  prior  to  such  an  unfortunate,  though  not  frequent,  incident  the 
last  installment  of  a  fixed  fee  has  been  paid.  Ought  the  extra  services 
thus  made  necessary  be  rendered  gratis?  And  is  it  not  true  that  the  fixed 
fee  arrangement  frequently  leads  to  that  most  unjust  demand  of  all  med- 
ical service — the  guarantee — the  unprofessional  nature  of  which  I  need 
not  dwell  upon  ? 

In  Germany  they  charge  by  the  time  taken  for 
lllr.  ficdiey  C.  Ulsick,    the  operation.    As  Dr.  Lischer  says,  one  never  knows 
Condon.  what  time  will  be  needed  on  a  case.    The  patient  may 

become  ill,  and  the  work  you  have  already  done  may 
be  undone,  wholly  or  in  part.  In  England,  the  majority  charge  so  much 
per  hour  for  the  work.  I  have  occasionally  charged  a  stated  fee  for  a 
case,  but  it  seems  an  unsatisfactory  arrangement.  1  can  quite  recommend 
the  time  fee  to  you,  but,  of  course,  there  is  much  difference  in  the  speed 
with  which  a  man  works.  One  man  will  do  four  times  a  given  amount 
of  work  in  a  stated  time  as  another.  The  amount  charged  for  an  hour's 
work  should  differ  with  different  men. 

With  reference  to  the  point  in  the  president's 

Dr.  Burrill.  address  relating  to  the  fact  that  we  are  sometimes 

accused   of    causing   nervous   disorders.      Are   such 

disorders  supposed  to  relate  to  the  sensory  and  sympathetic,  or  to  the 

motor  nerves?     I  have  been  accused  recently  of  causing  paralysis.     I 

would  like  a  little  light  an  this  subject. 

I  had  the  opportunity  for  about  three  vears  to 
Dr.  Tcflmplel.         do  a  certain  amount  of  orthodontia  for  which  I  re- 
ceived no  fees  and  for  the  purpose  of  gaining  knowl- 
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edge.  I  came  in  contact  with  some  people  who  were  very  poor.  In  some 
cases  the  head  of  the  family  was  earning  probably  nine  or  ten  dollars  per 
week. 

I  believe,  however,  that  orthodontia  is  priceless.  You  have  a  right  to 
charge  a  large  fee  and  still  you  must  be  charitable.  A  surgeon  informed 
me  that  he  had  a  practice  of  $25,000  per  year  and  received  only  $5000  in 
fees ;  the  remaining  $20,000  was  charity.  If  I  charge  $5000  and  the 
patient  can  afford  to  pay  it,  it  is  reasonable.  If  I  treat  the  child  of  a 
poor  scrubwoman,  my  services  may  be  donated.  The  proportion  of 
charity  and  charges  must  be  based  on  the  financial  condition  of  the 
patient,  or,  rather,  of  the  parents. 

As  you  have  called  upon  me,  I  will  say  that  1  was 
Dr.  BetbeK  much  pleased  with  the  address  of  the  president,  and 

concur  in  what  has  been  said.  I  feel  that  we  could 
very  profitably  discuss  some  of  these  questions  separately  and  at  a  special 
time  during  one  of  our  future  meetings,  and  hope  they  will  be  placed  on 
the  program  as  special  papers  or  for  discussion.  Certainly  the  points 
brought  out  in  the  paper  are  valuable  to  us,  and  some  have  not  been 
worked  out  as  thoroughly  as  they  should  be,  so  I  hope  we  may  take  them 
up  individually  and  work  them  out  more  at  length  than  we  would  be  able 
to  do  in  this  discussion. 

Regarding  the  question  of  Dr.  Burrill,  of  Chi- 
Pmident  6a$tO.  cago,  with  reference  to  alleged  effects  of  orthodontic 
operations  on  the  nervous  system,  I  do  not  know 
what  the  specific  claims  are  of  those  physicians  who  make  complaints.  A 
good  many  physicians,  naturally,  will  blame  orthodontic  operations  when 
they  have  nothing  else  to  lay  the  trouble  to,  and  it  may  afford  an  easy 
method  of  making  a  diagnosis.  I  think  that  subject  should  be  given  some 
specific  consideration  by  this  society,  because  such  claims  will  militate 
against  the  work  which  is  being  done.  Probably  if  all  physicians  were 
informed  or  educated  in  what  orthodontia  means  to  children,  they  would 
not  be  so  likely  to  advise  against  it,  or  to  attribute  troubles  arising  during 
the  operations  to  the  operation  itself,  as  they  are  liable  to  do  now.  It  is 
a  bit  like  the  tendency  a  few  years  ago  to  attribute  so  many  things  to 
heredity. 


Report  of  (Uorkon  ''hm  versus  noble  metals  intbe  mouth. " 


By  Clarence  J.  Grieves,  D.D.S.,  Baltimore,  Md. 


In  following  up  the  work  assigned  to  this  committee  at  the  last 
meeting  of  the  society,  /.  e.,  the  behavior  of  the  different  metals  in  the 
child  mouth,  and  the  damage  resulting  therefrom,  your  committee  has  to 
report  a  few  variations  as  to  minor  details  in  saliva  tests,  which  may 
vary  for  years  to  come,  so  complex  is  the  subject.  In  the  main,  the 
cardinal  points  presented  last  year  are  confirmed  by  the  year's  work. 
and  stand  until  furthermore  questioned ;  for,  like  all  such  work,  they 
are  always  subject  to  change. 

We   take   this   opportunity   to   accent    the    folly 

nietaU  U(Cd  in  ^^    using   any    alloy    in    the    mouth    which    contains 

JIPt)liancc$.  electrically  opposed  metals :  German  silver,  plain  or 

gold  plated  (Fig.  i)  ;  from  20-karat  platinous  gold, 

containing  2  per  cent,  zinc,  all  down  the  line  of  possible  combinations 

containing  base  and  noble  metals  in  contact  (Fig.  2). 

Pure   silver   wire   has   been   advocated    for   lig- 

Slloer  Ciaitures.        atures,  because  of  a  supposed  tolerance  of  the  tissues 

for    silver.      Physically    it    meets    the    requirenicnts : 

under   the   gingival    margin    it    maintains   its   color,   as   do  other  metals 

protected   by   the   gingivus.    without   disintegration :  above   the  margin, 
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and  exposed  to  saliva,  it  blackens  quickly.  The  salts  deposited  are  pre- 
sumably sulphids,  and  if  so  quite  bactericidally  inert.  The  usual  action 
of  epithelial  tissue  on  silver  all  over  the  body  is  the  production  of  HjS 
and  sulphids.  Silver  foil  applied  directly  to  the  freshly  cut  tissues 
precipitates  silver  salts  when  attacked  by  the  tissue  exudate,  effectually 
preventing  infection  even  on  large  surfaces.  This,  with  sterile  gauze  and 
hot  water,  is  the  only  method  of  sterilization  employed  for  the  most 
sweeping  operations  by  one  of  the  leading  gynecologists  of  this  country. 
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Fig.  I — Approximal  portion  of  gold-plated  German-silver  molar  anchorage 
band  exposed  three  weeks  in  mouth  showing  damage  at  the  gingival  line,  (o) 
gold-plating  above  the  line;  (h)  line  of  crater  at  the  line,  (c)  perfect  gold-plating 
below  the  line 


If  saliva  were  as  simple  in  its  chemistry  as  the  blood,  the  case  would  be 
parallel,  but  it  is  not.  Michaels  says,  "The  saliva  contains  every  soluble 
and  crystalline  principle  which  is  found  in  excess  of  blood  plasma,  and 
which  is  susceptible  of  being  dialized  through  glandular  activity."  (Sialo 
Semiology^  Michaels,  Proceedings  Third  International  Dental  Congress.) 
So  we  can  not  presume  that  the  salts  would  be  the  same,  although  this 
is  not  saying  that  silver  is  not  fit  in  the  mouth.  Silver  in  contact  with 
gold  should  not  degenerate  electrolitically,  and  it  may  be  just  the  thing 
for  ligatures. 

We  know  of  no  substance  which  will  take  the  place  of  clean  metals 
in  ligatures,  and  the  question  is  far  from  being  settled. 

Conditions  would  be  ideal,  were  it  possible  to  do  away  with  ligatures 
and  with  fixed  appliances,  and  in  the  judgment  of  the  writer  it  should 
be  the  aim  of  the  orthodontist,   first   and   foremost,   after  planning  his 
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appliances  to  produce  defmilc  results,  to  simplify  the  appliance  into  the 
easily  removable  class,  and  lig^ate  as  little  as  possible.  The  reasons  are 
obvious  and  are  ^iven  in  my  jjrcvious  paper. 

While  slig^htly  away   from  the  province  of  this 

mecbanical  Standards    report,  the  writer  thinks  he  will  be  pardoned  for  the 

Tor  suggestion  to  follow,  as  it  is  of  the  highest  import. 

Appliances.  The  American  Society  of  Orthodontists  should 

establish  a  series  of  standards  to  be  known  as  the 

"A.  S.  O."  standards,  not  only   in  tlu'  nietal>  to  be  used  in  appliances. 


Fig.  2 — Section  of  buccal  tube  worn  two  months:   i8k  platinum  gold,  5  per 
cent.  zinc,   (a)   craters  by  electrolysis. 


their  chemical  and  physical  characteristics,  but  mechanically  as  to  the 
pitch  and  size  of  the  threads  in  bars,  bolts  and  nuts,  gauges  of  wire  for 
accomplishing  the  greatest  work  with  the  least  metal  in  arch  retainers  and 
ligatures ;  gauges  of  bands  to  meet  stress ;  ductility,  elasticity  and  tensile 
strength  of  metals,  etc.,  etc.  All  such  standards,  when  worked  out  by  a 
committee  of  mechanical  experts  should  be  the  property  of  the  Society 
and  should  be  known  as  "American  Society  of  Orthodontists  Standard." 
The  manufacturers  would  then  come  to  your  society  for  his  ideals  instead 
of  your  going  to  him  individually,  and  after  untold  trouble  convincing 
him  of  the  market  for  the  particular  appliance  you  wish  made  sufficient 
to  warrant  his  making  it.  Orders  from  all  over  the  country  for  ".\.  S.  O." 
standards  would  produce  the  desired  result. 

For  a  parallel  confirmatory  case  we  have  onl\  to  go  to  the  great 
railroad  world,  where  twenty  years  ago  prior  to  the  formation  of  the 
"Committe  on  Standards"  of  the  Master  Car  Builders'  .\ssocialion.  in 
the  matter  of  car  construction,  chaos  reigned  supreme.  Rarely  could  a 
freight  car   leave  its  home   road   without   reshipping   its   load:  parts  of 
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interchange  differed  with  each  road,  and  on  a  break-down  the  car  had  to 
be  patched  up  and  returned  to  the  home  road ;  there  were  as  many  forms, 
for  instance,  in  car-couplers  as  there  were  "cranks"  to  patent,  and  manu- 
facturers to  produce  them. 

This  situation  was  attacked  by  the  "Committee  on  Standards"  of  the 
Master  Car  Builders'  Association,  made  up  of  representatives  from  all 
the  railroads  in  the  country  with  a  vote  for  every  one  thousand  cars, 
and  to-day  all  interchangeable  parts,  no  matter  where  manufactured, 
must  conform  to  "M.  C.  B.  Standard,"  otherwise  the  railroads  will  not 
buy  the  product.  A  freight  car  may  leave  its  home  road  and  spend  its 
life  on  foreign  roads  being  repaired,  never  losing  a  load,  and  never 
returning;  the  salvage  in  time,  trouble  and  money  to  the  railroads  and 
shipping,  all  the  result  of  the  work  of  this  Committee,  is  simply  in- 
calculable. 

Your  society  can  accomplish  in  appliances  like  results,  and  it  is  a 
duty  you  owe  not  only  to  your  membership,  but  to  that  vast  majority  of 
dentists  compelled  to  do  this  work  in  communities  which  do  not  support 
an  orthodontist. 

After  a  long  series  of  observations  on  bands  and 
JlttacMllfl  media        retainers,  we  are  more  firmly  convinced  than  ever 
for  Hppliances.         before  of  the  correctness  of  the  statement  that  all 
bands,  anchorages,  retainers,  etc.,  and  all  parts  pro- 
ducing retention  centers,  should  be  covered  by  bands  when  necessary, 
to  fix  the  appliance  and  be  attached  by  some  cementing  media.     The 
difficulty    in    obtaining    attachment    with    oxyphosphate    in    orthodontia 
cases,  the  greater  difficulty  and  pain  in  breaking  such  attachments  when 
teeth  are  loose,  the  danger  to  the  enamel  of  an  unknown  wash-out  of 
cement  under  a  band  makes  some  other  cementing  media  more  desirable. 

Doctors  Young  and  Ottolengui  have  submitted  specimens  of  retainers 
set  with  a  gutta-percha  preparation  which,  with  others  the  writer  has 
seen  in  and  removed  from  the  mouth,  apparently  prove  this  media  to  be 
most  excellent. 

Where  the  band  remained  attached  in  those  examined,  the  adjacent 
enamel  was  in  perfect  condition,  gutta-percha  behaving,  as  it  does  in  fill- 
ings, becoming  leathery  on  the  edges  and  swelling  up,  but  preventing  decal- 
cification ;  it  is  only  fair  to  state  that  these  bands  were  of  the  bolt  type,  such 
as  can  be  tightened  up  from  time  to  time  as  the  preparation  swells ;  this 
is  a  great  advantage  in  prevention  of  retention  centers,  and  no  advantage 
with  oxyphosphate  which  such  pressure  will  spoil  and  detach. 

The  palatal  surface  of  a  molar  on  which  a  band  attached  with  cement 
had  been  loose  for  some  time  (Dr.  Ottolengui's  specimen)  is  submitted. 
This  was  cleansed,  dried  and  exposed  to  nitrate  of  silver  solution,  and 
shows  comparatively  little  decalcification  (Fig.  3). 
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With  the  idea  of  cmhiiiiii^r  jruua-pcrclia  and  a-mciii  as  is  practiced 
in  the  setting:  of  crowns,  the  writer  has  now  three  bands  set  in  carious 
mouths  with  the  g:utta-percha  preparations  applied  to  tooth  and  the  oxy- 
phosphate  to  the  bands;  there  is  an  appreciable  element  of  safety  in 
gutta-percha  over  cement,  in  that  it  is  not  subject  to  solution,  and  it 
would  appear  that  the  advantages  of  both  would  accrue  if  combined,  but 
the  writer's  knowledge  is  not  sufficient  to  reconmicnfl  this  mcthrjd. 
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Fig.  3. 

Fig.  3 — Mesio-palatal  angle  of  temporary  molar  (Dr.  Ottolengui's  specimen), 
(a)  Parts  covered  by  the  band,  (/t)  and  2h')  Decalcification  spots.  It  cannot  be 
asserted  that  they  had  not  occurred  previous  to  placing  of  band  ;  it  is  unlikely  that 
(jfc)   had  occurred. 

Dr.    Hawley    suggests    that    after    the    case    be 

6uardin8  KetentiOtt      cleaned  up  it  be  reset  and  then  dried  out  as  well  as 

CtnUrs.  possible,    and    all    retention    centers    between    teeth 

arches  and  ligatures  be  filled  with  the  ordinary  sticky 

wax  of  the  laboratory  usually  rich  in  gum  copal. 

The  writer  believes  there  is  value  in  this  idea  and  further  suggests 
that  the  arches  and  ligatures  be  dipped  for  a  slight  film  before  being 
applied,  or  coated  with  cavity  varnish  that  will  protect  from  moisture  and 
allow  the   wax   to  stock. 


Cbe  $4llw$  or  CWldrtH  lUearlng  6crman  Silver  J!ppllincc$  and  ih< 
metallic  maste  Tound  Cherein 

Careful  chemical  and  microscopic  studies  were  made  of  four  samples 
of  saliva  of  children  wearing  German-silver  (plain  and  gold-plated) 
appliances  and  brass  wire  ligatures. 
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Only  small  quantities  daily  (before  cleaning  the  teeth)  of  the  night 
and  morning  saliva  were  collected  covering  periods  of  from  six  to, nine 
weeks  in  total  quantity  of  from  about  75  c.c.  to  130  c.c. 

The  report  herewith  of  E.  A.  Slagle,  Ph.D.,  Chief  of  Department  of 
Pharmacology  and  Chemistry  to  the  Johns  Hopkins  Hospital  and  Medical 
School,  on  the  sample  Dr.  F.  C.  Kemple,  is  typical.  Quantity  of 
sample,  130  c.c:  100  c.c.  examined;  girl  patient,  age  13  years;  saliva 
taken  over  period  of  9  weeks,  morning  before  cleaning  teeth  and  evening 
before  cleaning  teeth ;  patient  wearing  regular  gold-plated  German-silver 
appliances  and  brass  wire  ligatures :  odor  slightly  fetid ;  reaction  alkaline. 
Digested  the  sample  100  c.c.  with  5  c.c.  of  sulphuric  acid  in  a  Kjeldahl 
flask  without  other  oxidizer  9  hours,  and  then  drove  off  the  excess 
sulphuric  acid ;  the  digestion  was  carried  out  in  a  Kjeldahl  flask  on  account 
of  the  volatility  of  chlorides  of  copper." 

"To  the  solution  acidified  with  hydrochloric  acid  was  added  potas- 
sium ferrocyanid,  and  only  zinc  ferrocyanid  was  precipitated." 

"From  another  portion  of  sample  zinc  sulphid  was  precipitated. 
Neither  ammonia,  potassium  iodid  nor  potassium  chromate  gave  evidence 
of  copper ;  the  last-named  test  is  sensitive  to  copper  to  one  part  in  forty 
thousand." 

"All  tests  for  copper,  nickel  and  iron  were  negative  and  the  presence 
of  a  salt  of  zinc  was  confirmed  to  the  amount  of  5  Mg.  (1-12  of  a  grain). 
From  the  position  of  the  metals  copper  and  zinc  in  the  tension  series 
(series  of  electro  positive  and  negative  substances;  the  amount  of  po- 
tential), one  would  not  expect  to  find  that  copper  had  been  dissolved 
from  this  alloy  (German  silver),  and  it  can  be  easily  calculated  that  the 
amounts  of  nickel  and  iron  would  be  too  small  for  detection  in  the 
sample." 

The  question  of  what  salt  of  zinc  was  present  was  taken  up  and  a 
reply  had  as  follows : 

"Since  saliva  contains  normally  CI  and  SO4  ions,  it  would  only  be 
a  guess  as  to  how  the  5  milligrams  of  zinc  were  contained  in  the  sample 
of  100  c.c. 

"However,  on  filtering  the  saliva  and  washing  with  hot  water,  the 
filtrate  gave  no  tests  for  metallic  ions ;  this  seems  to  indicate  that  the  zinc 
was  in  combination  as  an  organic  salt  with  some  of  the  constituents  of 
the  saliva.  There  is,  of  course,  the  possibility  that  the  zinc  was  held 
mechanically  even  in  an  inorganic  molecule." 

Five  Mg.,  or  1-12  gr.  of  zinc  salt  in  100  c.c.  of  nine-weeks'  saliva, 
is  a  very  heavy  percentage  when  we  consider  that  out  of  the  full  amount 
of  German  silver  in  a  "tie-up"  (84.6  grs.),  two-ninths  (or  18.6  grs.)  is 
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zinc;  ten  brass  ligatures  weigh  6.16  grs. ;  one-third  of  which,  or  2.05 
grs.,  is  zinc,  making  the  total  zinc  in  "tie-up"  20  grs..  and  1-12  grs.  of 
this  is  found  in  a  small  amount  of  saliva  taken  in  nine  weeks.  This  is 
the  normal  percentage  of  waste  metals  from  electrolysis  out  of  an  alloy 
like  German  silver  (Cu.  6,  Zn.  2  Ni),  with  the  saliva  as  a  mild  electro- 
lyte. Further,  it  is  a  positive  proof  that  the  alloy  degenerates  in  the 
mouth  by  this  method.  Carrying  this  1/12  gr.  soluble  salt  to  the  ultimate. 
we  are  confronted  by  a  paradox:  the  average  day's  saliva  is  1000  c.c. 
(i  quart),  which  worked  out  in  the  ratio  found  in  the  specimen  for  nine 
weeks  in  100  c.c.  would  show  a  total  loss  of  52  grs.,  and  as  a  whole  "tie- 
up"  weighs  but  90  grs.,  the  waste  metal  would  be  more  than  half,  an 
utterly  impossible  conclusion,  and  as  we  know  the  total  loss  roughly  by 
weighing  old  appliances  to  be  about  10  grs.  in  this  period,  it  is  dem- 
onstrated that  metallic  disintegration  in  the  mouth  is  neither  progressive 
nor  regular  and  not  a  matter  of  arithmetic. 

There    are    sever^al    very   interesting   questions 
Ulbat  Pre$crpe$  the     growing  out  of  these  analyses  of  saliva. 

SiWVi.  It   has  been  noted  by   Ferris   ( Dental  Cosmos. 

Sept.,  1909)  and  others,  including  the  writer,  that 
while  normal  child  saliva  kept  for  a  short  time  is  subject  to  putrefaction 
and  most  ofifensive,  samples  of  saliva  from  the  mouths  of  children 
wearing  German-silver  appliances  may  be  kept  for  an  indefinite  period 
with  practically  no  odor. 

The  samples  analyzed  were  kept  from  two  to  three  months  in  glass- 
stoppered  jars  and  were  but  "slightly  fetid."  It  is  recognized  that  there 
are  normal  salivas,  specimens  of  which  can  be  kept  some  time  without 
putrefaction,  but  in  the  writer's  experience  these  are  invariably  the  salivas 
of  adults.     Child  saliva  invariably  decomposes  offensivel\-. 

Michaels  says,  "The  salivas  of  adolescence  contain  a  dextrine  prin- 
ciple (glycogen)  susceptible  of  fermentation  under  the  influence  of 
ptyalin  in  the  presence  of  earthy  salts"  {Ibid.).  Add  to  this  the  presence 
of  decomposing  food  from  retention  centers  about  appliances  and  we  have 
what  should  be  one  of  the  most  offensive  specimens  of  saliva  imaginable. 
instead  of  one  "only  slightly  fetid,"  and  it  becomes  a  question  as  to  what 
the  preserving  element  is. 

It  will  be  recalled  from  my  last  paper  that  the  analyses  of  the  dark 
salts  found  on  the  teeth  and  appliances  proved  to  be  ins«->luble  sulphids 
of  copper  and  possibly  nickel.  That  a  white  salt  (again  insoluble)  was 
found  on  appliances  giving  a  reaction  for  copper  and  phosphorus,  pre- 
sumably a  phosphate ;  while  this  salt  was  totally  unlike  salivary  calculus. 
amorphous  compared  to  the  crystalline  calculus  and  was  rare,  existing 


22 


in  small  quantities,  the  very  difficulty  of  collecting  might  have  introduced 
particles  of  calculus  spoiling  the   analysis. 

These  are  the  only  insoluble  salts  of  metals  found  after  the  most 
careful  work  of  last  year  by  Schmidt ;  the  only  soluble  salt  is  that  reported 
herewith  shown  by  Slagle  to  be  presumably  an  organic  combination  of 
zinc ;  copper  is  not  present  in  more  than  i  to  40,000  by  the  chromate  test ; 
the  only  germicidal  salt  of  zinc  is  the  chlorid,  and  the  question  would  be 


Fig.  4. 

Fig.  4 — Slides  from  nine  weeks,  morning  and  night  saliva  of  children  wearing 
gold-plated  German-silver  appliances.  A  and  B  from  the  heavy  precipitate  at  the 
bottom  of  the  jar.     C  and  D  after  shaking  thoroughly. 


easily  settled  if  chlorid  of  zinc  were  present,  for  chlorids  are  readily  de- 
tected, but  by  every  reagent  in  this  analysis  chlorids  are  excluded. 

In  discussing  the  writer's  paper,  "The  Behavior  of  Certain  Metals  in 
the  Mouth"  {Dental  Cosmos,  Sept.,  1909),  Ferris  says  that  crystals  of 
the  sulphate  of  copper  have  been  detected  by  Dr.  Dexter  microscopically 
in  the  salivas  of  children  wearing  German-silver  appliances,  thus  im- 
plying that  sulphate  of  copper  prevented  putrefaction.  This  we  ques- 
tion for  several  reasons  as  follows : 

Four  slides  are  presented  from  smears  taken  from  the  salivas  here 
reported,  collected  night  and  morning,  covering  a  period  of  six  to  nine 
weeks ;  two  of  these  were  made  from  the  dark  precipitate  collecting  at 
the  bottom   of  the  jar ;  the  other  two  from  the  whole   specimen  after 
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thoroug'hly  shakinc;  tlic  l)oitlr,  and   you   will   tiotc  there  arc  no  crystals 
present   (Fig.  4). 

We  were  told  by  Dr.  Ferris  that  his  method  is  to  liavc  the  child 
fill  the  spitciip  in  one  or  two  sittings  with  enough  saliva  for  analysis, 
which,  of  course,  precludes  the  possibility  of  any  quantity  of  metallic 
waste  being  present,  even  if  very  active  chemical  changes  were  occurring. 
and  if  there  are  no  crystals  present  in  a  composite  of  nine-weeks'  saliva, 
it  is  hardly  likely  they  can  be  detected  in  one-hour's  saliva. 

This  is  the  very  reason  why  the  analyses  failed  (reported  in  last  year's 
papers)  to  show  any  metal  present;  the  most  careful  chemical  work  and 
the  spark  spectra  test  all  giving  negative  results. 

It  is  hard  to  conceive  of  so  much  metallic  waste  from  German  silver 
as  to  produce  precipitation  of  copper  sulphate  crystals  visible  by  the 
microscope,  and  if  such  were  present  the  presence  of  the  salt  would  be 
readily  detected  by  chemical   reagents. 

Quoting  Dr.  Ferris  again  (Dental  Cosmos,  Ibid.),  Dr.  Dexter  at  his 
suggestion  put  a  band  (presumably  German  silver)  "which  had  been 
worn  three  \veeks,  into  a  gelatin  culture  and  found  a  negative  result 
after  incubation.  He  took  the  band  again,  scraped  off  the  surface,  put 
the  scrapings  in  a  gelatin  culture  and  the  band  in  another  gelatin 
culture,  introduced  both  into  the  incubator  at  the  same  time  and  found 
that  the  scrapings  had  developed  bacteria,  the  band  none."  This  is  an 
interesting  confirmation  of  the  bacteriological  work  reported  in  last 
vear's  paper,  where  similar  tests  of  new  bands  and  arches  proved  negative, 
proving  some  action  on  the  neiv  metal.  It  is  a  further  confirmation  that 
the  salts  found  on  appliances  are  inert  as  germicides,  because  the  scrapings 
containing  these  salts,  together  with  the  contained  filth  from  the  crypt? 
in  the  metal,  produced  growth  in  a  gelatin  culture. 

In  the  light  of  the  foregoing,  it  is  difficult  to  explain  just  what  pre- 
vents fermentation  in  the  dirty  salivas  of  children  wearing  German-silver 
appliances.  It  has  been  shown  that  copper  does  not  exist  in  more  than 
one  in  forty  thousand  parts  :  that  the  zinc  salt  is  organic  and  hence  inert : 
that  the  action  is  produced  by  the  fresh  metal  and  not  by  the  (sulphids) 
salts  depositing  on  it,  and  we  are  at  a  loss  to  explain  such  phenomena. 

Fitzgerald  recently  in  the  Mechnnical  and  Chemical  Journal,  after 
minute  research  in  copper,  claims  that  copper  to  the  dilution  of  one  in 
two  million  will  prevent  fermentation:  just  how  such  dilutions  are  de- 
tected we  can  not  say. 

It  was  tentatively  suggested  in  my  last  paper  that  we  mi^^ht  account 
for  the  absence  of  copper  in  the  saliva  from  the  fact  that  as  soon  as  the 
copper  ion   was  liberated  by   electrolysis   it  was  attacked  by   the  ever- 
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present  hydrogen  disulphid  (HoS),  produced  by  decomposition  of 
nitrogenous  food,  and  deposited  immediately  on  teeth  and  appliances  as  an 
insoluble  sulphid. 

Some  facts  are  assured,  however:  There  is  metallic  waste  from 
German  silver  which  is  ingested,  and  the  saliva  is  profoundly  m^oditied, 
acting  to  prevent  fermentation  indefinitely,  and  we  can  feel  assured  that 
any  such  agent  will  absolutely  interfere  with  the  enzyme  ptyalin  which 
physiologically,  not  long  since,  was  considered  of  little  moment  in 
digestive  processes,  for  while  it  was  known  that  the  food  containing 
ptyalin  passed  directly  into  the  acid  media  of  the  stomach,  it  was  also 
known  that  acids  neutralized  the  action  of  enzymes.  But  it  was  over- 
looked, as  Howell  ("Physiology")  has  lately  explained,  that  the  mass  of 
food  collecting  in  the  esophageal  end  of  the  stomach  is  protected  by  its 
bulk  from  the  hydrochloric  acid  present,  and  that  fully  two  hours  of 
salivary  digestion  by  enzymes  occurs  before  the  stomach  fluids  begin 
their  work. 

So  any  appliance  wasting  metal  placed  in  the  mouth  which  interferes 
with  such  an  important  digestive  process,  as  we  are  assured  preservative 
salivary  changes  such  as  have  been  mentioned,  will,  is  a  serious  matter. 

Propl)vlaxi$  and  Prevention  of  enamel  Decalcification. 

The  value  of  silver  nitrate  in  the  prevention  of  enamel  decalcification 
is  a  question  which  can  well  be  discussed  at  this  time. 

The  subject  is  not  new.  For  years  Stebbins,  L.  C.  Bryan,  Hart  and 
others  have  advocated  its  use  in  operative  dentistry  as  a  prophylactic 
measure,  and  recently  Conrad  has  clinically  explained  his  methods  to 
many  societies. 

The  writer  regrets  exceedingly  that  Dr.  Conrad  could  not  accept 
this  Society's  invitation  to  be  present  and  show  specimens  of  teeth  treated 
with  his  solutions  in  the  mouth,  that  we  might  know  just  what  happens 
to  the  enamel  surfaces. 

We  can  not  for  a  moment  undervalue  Dr.  Conrad's  work,  and  there 
is  no  question  but  that  his  methods  applied  to  orthodontic  cases  will 
produce  results.  These  results,  however,  must  first  be  submitted  to  the 
microscopist  to  prove  that  no  staining  occurs :  to  the  pathologist  and 
chemist  to  prove  that  the  dental  tissues  are  benefited  and  the  mouth 
tissues  and  delicate  mouth  fluids  are  not  harmed ;  finally,  to  the  toxo- 
cologist,  that  no  systemic  effects  arise  from  the  continued  use  of  nitrate 
of  silver  by  the  operator,  and,  more  particularly,  by  the  patient. 

A  study  of  the  action  of  silver  nitrate  can  only  be  made  by  con- 
sidering its  differing  effects  on   the  wet  and  dry  enamel.     Out  of  the 
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mouths  in  very  dilute  solutions  it  has  long  hi-cn  a  >tan<lanl  tissue-  stain 
used  by  histologists ;  on  short  exposure  no  doubt  is  pdssihlc  ,,{  ihc  deep 
staining-  qualities  on  the  dried  and  cleaned  tooth  structure.  A  dry  tooth 
with  enamel  decalcification  and  faults,  if  placed  in  nitrate  of  silver 
solution,  even  when  not  prejjarcd  and  cleaned,  will  >tain  in  the  inter-rod 
substance  because  the  mucus  plugging  such  spaces  in  <lrving  contracts 
and  does  not  coagulate. 

A  freshly  extracted  loulh  with  enamel  defects  covered  by  mucus  and 
placed  in  silver-nitrate  solution  xcill  not  stain  in  the  slight  enamel 
decalcification,  because  the  spaces  between  the  enamel  rods  existing  in 
such  are  plugged  by  mucus,  which  coagulates  into  an  insoluble  coating. 
and  it  is  to  this  coagulating  power  primarily,  and  sterilizing  power 
secondarily,  of  the  mucus  in  the  saliva  that  we  owe  the  prophylactic 
action  of  silver  nitrate ;  it  acts  then  by  coagulating  the  mucus  and  pre- 
venting the  carbohydrate  pabulum  from  reaching  the  bacteria  in  the 
gelatinous  plaque. 

Just  a  word  may  be  pardoned  here  on  the  question  of  the  mucus  in 
the  saliva,  because  it  is  such  an  important  factor  in  prophylaxis  generally 
in  which  all  orthodontists  are  interested. 

All  enamel  surfaces,  except  those  exposed  to  morsal  and  incisal 
stress,  are  covered  in  the  mouth  by  a  layer  of  mucus  which  we  here 
accent  exists  independently  in  the  saliva  in  ropes,  and  hence  deposits  on 
all  surfaces. 

The  parotids  are  the  only  salivary  glands  not  secreting  mucus,  and 
enormous  quantities  are  produced  by  the  mucous  glands  of  the  mouth 
epithelium  ;  it  is  Nature's  protector  of  all  epithelial  surfaces,  a  thick  layer 
lining  the  gastro-intestinal  tract ;  normally  alkaline  in  reaction,  almost 
impenetrable  bv  acids,  it  seems  a  reasonable  conclusion  that  this  is 
Nature's  own  protection  for  that  product  of  the  epithelium,  the  enamel 
of  the  teeth;  its  alkalinity,  its  coagulation  when  attacked  by  acid,  its 
colloid  consistence  preventing  disintegration  by  electrolytic  dissociation, 
as  only  the  colloids  can,  arc  all  ideal  for  a  guard  against  acid  disintegra- 
tion. 

A.  Hugenschmidt  [Cosmos.  1906.  "Experimental  Study  of  the 
Different  Modes  of  Protection  of  the  <  )ral  Cavity  against  Pathogenic 
Bacteria"),  speaks  highly  of  the  mouth  nnicus  as  a  protective  agent,  and 
quotes  Wurtz's  and  Lemoyez's  tests  of  nasal  mucus,  three-hours'  contact 
of  which  with  Anthrax,  Staphylococus  aureus.  Streptococcus  and  Colon 
Bacilli  destroyed  the  Anthrax  spores  and  attenuated  the  others.  Widal 
says  of  bronchial  mucus  as  does  Stroganoft'  oi  the  nnicus  of  the  cervix 
uteri,  that  it  acts  first  mechanically,  gluing  the   spores  together  away 
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from    their    habitat;    secondly,    as    a    direct    bactericidal    agent    toward 
microbes. 

Others  might  be  quoted  were  there  time,  and  it  is  the  writer's  firm 
conviction  that  normal  mucus  is  Nature's  own  protection  for  enamel 
surfaces ;  of  course,  body  dyscrasias  will  affect  this  secretion,  producing 
acidity.  The  fact  that  the  gelatinous  plaque  makes  the  buccal  mucus 
its  attachment  to  enamel  surfaces  does  not  militate  against  the  protective 


Fig-  5- 

Fig.  S-^Disto-palatal  angle  of  temporary  molar  decalcified,  cleaned  up  in  the 
mouth,  to  which  rubber  dam  was  applied  and  coated  with  silver-nitrate  solution. 
Note  the  well-marked  outline  (a)  and  (b)  where  the  uncemented  band  surrounded 
the  tooth. 


action  of  mucus  on  the  enamel,  for  it  must  be  remembered  that  the  teeth 
of  all  immunes  are  likewise  covered  with  mucus  and  always  have  been, 
and  that  if  mucus  were  destructive  rather  than  preservative  of  enamel 
continuity  teeth  in  our  race  would  cease  to  exist,  so  thoroughly  are  they 
encased  by  it.  The  fault  is  to  be  found  in  the  variation  from  the  normal 
in  mucus,  which  permits  the  plaque,  or  better  still,  the  carbohydrate 
media,  to  reach  the  bacteria  on  enamel  surfaces  . 

So,  when  decalcified  spots  occur  and  we  are  told  that  they  are 
polished  out  and  disappear,  we  know  it  is  impossible  to  polish  out 
effectually  decalcified  enamel  without  getting  down  to  dentine  ("Base 
versus  Noble  Metal  Appliances  in  Orthodontia,  Items,  May,  1909,  also 
Fig.  6).  What  really  happens  is  that  on  the  removal  of  the  cause  for 
acidity  (the  appliances),  the  open  spaces  between  the  enamel  rods  become 
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plugged  with  mucus  and  refraction  is  bnjkcn,  the  hght  reflecting  from 
these  surfaces  as  from  normal  enamel. 

If  such  enamel  surfaces  receive  the  ihorouj^^li  massage  with  pumice 
and  wood  by  hand  that  Dr.  D.  D.  Smith  gives,  and  arc  then  cleaned  with 
ammonia  and  alcohol  and  placed  in  the   rubber  dam,  and,  acc(jr<ling  to 


Fir..  T) 

Fig.  6 — Ground  section  of  molar  sliown  in  i-'ig.  5  on  the  line  (c)  and  (d) 
showing  how  deeply  the  silver-nitrate  solution  penetrated  the  decalcified  intcr-rod 
substance  when  such  is  thoroughly  cleaned  up  and  desiccated  even  when  applied  in 

the  mouth. 


Fig.  7. 

Fig.  7 — Decalcified  enamel  showing  all  the  staining  possible  after  prophylaxis 
of  the  surfaces  one  day,  and  the  application  on  the  next  day  of  the  silver-nitrate 
solution.  This  surface  was  simply  wiped  dry  and  blown  oiTf  by  air  at  15  pounds 
pressure  without  the  use  of  other  desiccants  or  the  rubber  dam. 


L.  C.  Bryan's  method,  soaked  in  nitrate  of  silver  solution,  these  spots  'will 
stain  (Fig.  5  and  6). 

If  these  spots  are  not  so  treated,  but  the  ti^oth  dried  in  the  ordinary 
way  is  simply  wiped  with  the  solution,  they  will  not  stain  (Fig.  7).  and 
those  who  state  that  they  do  thorough  prophylaxis  where  there  is 
enamel  decalcification  and  apply  silver  nitrate  and  do  not  stain  enamel. 
do  not  do  perfect  prophylaxis — if  by  such  is  meaiU  the  removal  of  all 
the  mucus  covering  of  the  teeth. 

The  best  results,  from  the  u.^e  of  silver  nitrate  will  therefore 
be   obtained,   first,   by   most   thorough    massage  of   the   enamel    surfaces 
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after  the  method  of  Dr.  D.  D.  Smith ;  the  patient  is  then  dismissed  for 
twenty-four  hours,  when  the  teeth  are  dried  as  thoroughly  as  possible 
without  the  rubber  dam,  and  coated  with  a  solution  of  from  lo  to  20  per 
cent,  silver  nitrate,  according  to  the  carious  tendency  of  the  mouth,  on 
which  will  also  depend  the  frequency  with  which  this  treatment  is  applied, 
varying  from  every  two  weeks  to  once  a  month,  or  even  less  frequently. 

While  silver  nitrate  coagulates  the  freshly  deposited  mucus — and 
that  is  the  reason  for  the  delay  of  twenty-four  hours,  and  staining  is 
liable  to  occur  if  the  solutions  are  applied  to  dry  surfaces  at  once  after 
cleaning — and  while  we  know  by  coagulation  it  will  prevent  the  carbo- 
hydrate media  from  reaching  the  plaques,  should  any  be  not  removed  by 
hand  massage  it  would  be  the  height  of  folly  to  say  that  thick  layers  of 
mucus  loaded  with  food  debris  could  be  coagulated  and  caries  prevented. 
The  writer  wishes  to  go  on  record  as  an  absolute  believer  in  prophylaxis 
as  it  is  now  practiced,  and  we  can  all  pin  our  faith  in  the  efficacy  of 
elbow-grease  and  "clean  up,"  but  clean  up  will  not  do  all,  as  the  following 
will  show : 

One  of  the  most  interesting  developments  growing  out  of  the  in- 
quiries preparatory  to  this  report  was  the  fact  noted  by  several  "that 
those  children  receiving  the  most  careful  and  regular  prophylactic  treat- 
ment were  more  liable  to  enamel  decalcification  about  appliancs  than 
those  only  receiving  a  moderate  amount."  That  apparently  the  more 
thorough  the  clean-up  the  greater  the  enamel  decalcification.  This  would 
seem  to  indicate  a  loss  of  something:  that  some  protective  process  had 
been  interfered  with. 

The  writer  believes  (he  does  not  ask  you  to  believe)  that  the  pro- 
tective covering  lost  was  the  oral  mucus ;  that  by  its  thorough  removal 
new  surfaces  were  laid  open  to  fresh  carious  infection ;  that  had  nitrate 
of  silver  been  used  after  a  day's  mucus  had  collected,  fresh  cultures  could 
never  have  prospered. 

What  he  does  ask  of  you  is  this :  The  Orthodontist's  opportunity  for 
observation  as  to  the  value  of  prophylaxis  is  unique,  for  he  is  daily  noting 
the  behavior  of  enamel,  adjacent  to  which  he  has  also  made  retention 
centers  by  placing  appliances,  and  if  the  members  of  this  Society  will, 
by  careful  observation,  confirm  or  deny  the  foregoing  statemtnt,  i.  e., 
that  enamel  decalcification  is  greater  near  appliances  after  prophylaxis 
regularly  applied  than  in  those  which  are  not  so  treated,  he  will  be  con- 
ferring an  everlasting  favor  on  the  profession  at  large,  for  in  this  lies  the 
very  "crux"  of  the  whole  great  and  yet  unsettled  question  of  dental 
caries. 
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That  llic  n<)l)lc  metals  only,  air  in  vjv  appliances 
CondUJion.  in  the  humati  mouth. 

1  hat  while  there  is  trreater  ilanper  of  enamel 
decalcification  from  nohle  than  base  metal  ai)pliaiHe.  this  is  only  earlv 
in  their  application,  and  it  may  he  met  by  intelligent  prophylaxis,  whereas 
the  objections  to  the  base  metal  can  not  be  overcome,  for  the  crypts 
increase  and  the  whole  appliance  becomes  a  retainer  of  filth  applied  to  the 
enamel. 

That  ligatures  should  be  used  as  little  as  possible,  it  at  all,  and  that 
appliances  should  be  of  the  removable  type,  if  possible. 

That  every  retention  center  between  tooth  and  appliance  should 
be  covered  by  protective  bands. 

That  some  gutta-percha  preparation  take  the  place  of  o.xyphosphate. 
or  be  used  in  conjunction  with  it. 

That  prophylaxis  is  necessary,  but  will  not  alone  prevent  decalcifi- 
cation, and  may  induce  it. 

That  silver-nitrate  solution  should  follow  the  thorough  Smith  treat- 
ment by  coagulating  the  buccal  mucus,  protects  and  does  not  stain  the 
tooth  enamel  unless  defects  are  of  such  depth  as  to  call  for  operative 
procedure. 

Discussion  of  Paper  by  Dr.  Clarence  Brieves. 

I  am  sorry  I  could  not  have  had  this  paper  to 
Dr.  Pullcn.  read  in  advance  in  order  to  keep  in  mind  the  par- 

ticular points  which  the  essayist  makes,  so  as  to  be 
able  to  discuss  it  to  better  advantage.  There  are  some  things  of  which 
he  has  spoken  which  interest  me  exceedingly ;  /.  e.,  in  relation  to  the  prac- 
tical use  of  the  metals  in  the  mouth.  Many  of  the  members  of  the 
American  Society  have  been  using  the  noble  metals  exclusively  for  the 
last  few^  years,  and  they  have  found  that  by  combining  prophylactic 
methods  with  their  operating,  greater  success  has  attended  their  efforts. 
Many  problems  present  themselves  which  are  difficult  to  solve,  such  as 
the  proper  prophylactic  methods  to  use,  etc.  Again,  in  some  cases.  I  have 
noticed  staining  from  silver  nitrate  and  did  not  know  how  to  avoid  it. 
but  the  technique  which  Dr.  Grieves  has  presented  to-day  throws  a  new 
light  on  that  matter.  The  nearer  we  can  approach  to  an  appliance  which 
allows  space  between  the  teeth  and  the  arches,  without  the  use  of  many 
ligatures,  the  easier  the  tooth  surfaces  can  be  kept  clean.  I  am  very  much 
in  favor  of  having  Dr.  Grieves  continue  his  investigations,  and  I  recog- 
nize that  he  has  already  given  us  much  thnt  is  of  value  in  regard  to  the 
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use  of  the  noble  metals  in  the  mouth.  No  doubt  the  members  will  be  glad 
to  send  him  specimens  from  time  to  time  and  his  report  next  year  will 
again  be  invaluable  to  us. 

I  have  not  anything  to  say  except  to  congratu- 
Dr,  HttCbam.  late  Dr.  Grieves.     His  work  is  splendid  and  should 

have  been  taken  up  long  ago,  and  we  should  be 
proud  of  having  such  work  so  thoroughly  done  for  us.  I  am  sure  we 
are  all  deriving  the  greatest  benefit  from  his  researches. 

Dr.  Grieves  has  given  us  a  most  excellent  paper 
Dr.  U.  €.  Barnes.       and  we  will  not  want  to  dispute  or  deny  the  metal 

tests.  However,  since  my  clinical  experience  for 
over  ten  years  has  been  such  as  to  make  me  fear  the  universal  use  of 
noble  metals  for  orthodontia  appliances,  and  since  this  paper  has  not 
gone  definitely  into  the  alleged  deleterious  effects  which  may  arise  from 
the  use  of  German  silver,  I  can  not  see  that  we  are  much  ahead  on  this 
subject.  I  have  noted  that  a  platinum  appliance,  soldered  with  pure 
gold,  was  often  associated  with  decay.  At  one  time  when  I  had  taken 
up  the  use  of  platinum  and  pure  gold,  especially  for  retainers,  I  thought 
that  I  had  an  excellent  fixture  for  all  purposes  except  spring  wire,  but, 
when  decay  came,  in  spite  of  the  care  of  the  patient  and  myself,  I  felt 
compelled  to  return  to  German  silver  for  general  purposes.  I  had  noted 
superficial  disintegration  under  gold-plated  appliances  and,  therefore, 
used  unplated  German  silver  and  the  decay,  even  in  neglected  conditions, 
has  been  checked. 

The  doctor  has  said  that  "the  metal  salts  taken  up  by  the  saliva  and 
carried  to  the  stomach  prevent  fermentation  and  undoubtedly  cause 
great  damage."  That  opens  a  comparatively  new  field.  The  experts  at 
Johns  Hopkins  are  only  opening  their  eyes  to  the  possibilities  in  this  direc- 
tion. German  silver  is  an  evil,  but  is  not  the  noble-metal  appliance  ad- 
vocated a  greater  evil?  It  is  not  yet  demonstrated  that  gold  or  platinum 
is  better  than  German  silver  for  practical  purposes  and  results  in  all 
cases.  If  we  are  to  have  decay  under  the  noble  metals,  and  must  resort  to 
silver  nitrate,  we  are  using  questionably  strong  reagents  in  the  mouth, 
which  are  liable  to  destroy  normal  conditions  as  well  as  the  abnormal ; 
we  destroy  or  weaken  the  very  resistive  features  desired.  It  has  not 
been  proven  that  the  discolored  German  silver  in  the  mouth  is  a  detri- 
mental agent.  Let  us  not  jump  from  the  "frying-pan  into  the  fire."  We 
need  little  more  theorizing  and  observation,  and  we  then  will  get  our 
practical  metal  for  appliances. 

I  have  noted  where  we  have  a  German-silver  band  in  place,  for 
instance,  on  a  molar,  there  is  no  decay  occurring  on  the  approximal  sur- 
faces.    In  that  portion  of  the  mouth  there  is  no  circulation ;  there  can  be 
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no  real  prophylaxis.  If  prophylaxis  under  the  ^(Ad  appliance  is  to  he  effi- 
cient, it  must  be  efficient  at  that  point  as  well  as  upon  the  buccal  and 
lingual  surfaces,  and  if  it  fails  in  this  regard  the  use  of  the  noble  mcUl 
is  a  failure.  Our  research  must  take  this  direction  ;  it  must  find  a  metal, 
the  slight  disintegration  of  which  must  be  at  the  ex[)ensc  of  the  metal  and 
not  of  the  tooth.  It  should  produce  a  salt  which  shall  be  inert.  That 
hypothesis  does  not  call  for  all  noble  metals. 

I  wish  to  thank  Dr.  Grieves  for  what  he  has  done.  His  work  so  far 
is  of  extreme  value.  My  remarks  are  not  to  belittle  his  eflFort  in  the 
least.  I  would  like  to  know  the  efifects  of  the  salts  of  the  German-silver 
alloy  upon  the  system  from  actual  tests  instead  of  from  surmise.  We 
need  some  investigation  similar  to  the  X-ray-bismuth  tests  on  digestion. 

I  am  glad  I  am  called  immediately  after  Dr. 
Dr.  OttoUngui.  Barnes,  because  I  can  not  follow  what  he  has  said. 
I  do  not  believe  that  one  thing  he  said  in  favor  of 
German  silver  and  against  the  noble  metals  is  true.  It  was  proven  last 
year  that  there  is  a  reason  for  not  using  German  silver,  in  that  it  disinte- 
grates and,  therefore,  loses  its  tensile  strength.  That  is  especially  objec- 
tionable in  retaining  devices.  As  to  gold  apjilianccs  not  holding  their 
own,  that  is  not  true,  because  they  are  holding  their  own  better  than 
the  German  silver.  I  want  to  remind  Dr.  Barnes  that  Dr.  Grieves 
pointed  out  last  year  that  the  disintegration  of  German  silver  discharges 
into  the  saliva  poisonous  doses  of  salts. 

That  was  my  impression  when  worn  for  some 
Dr.  6rleP<$.  ^-^^^  -^  ^j^^  human  mouth. 

Someone  wrote  me  a  letter  in  which   the  con- 
Dr.  OtfOleilflUi.  tention    was    made    that    the    quantity    which    Dr. 

Grieves  considered  deleterious  is  really  less  than  the 
medicinal  dose  of  the  salt.  I  wrote  him  that  before  publishing  that 
criticism  I  would  like  to  ask  liim  whether  he  would  not  discriminate  be- 
tween giving  his  sick  child  a  medicinal  dose  of  a  poison,  and  administer- 
ing to  his  well  child,  one  half  of  that  dose  daily,  for  an  unlimiteil  time 
I  believe  we  do  not  know  just  what  damage  we  do  to  the  system  by  the 
constant  exhibition  of  these  poisons  entering  the  system  through  the  use 
of  these  metals.  This  alone  would  be  a  sufficient  reason  for  discon- 
tinuing the  use  of  any  metals  which  can  throw  down  such  salts. 

In  regard  to  the  decay  of  the  teeth  in  contact  with  metals  I  think 
it  has  been  abundantly  proven  that  it  is  not  the  metal  at  all.  but  that  the 
decay  is  invited  by  the  creation  of  a  retention  center,  and  we  may  have 
the  same  conditions  with  any  metal,  in  which  case  there  would  be  the 
same  extent  of  caries  in  that  particular  uKnith.  Xone  of  us  has  given 
Dr.  Grieves  the   support   which   he   shmild   have  had.     He  has  not  had 
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enough  specimens  nor  sufficient  data.  In  the  specimen  I  sent  him  you 
will  find  it  is  not  sufficiently  disintegrated  even  to  require  a  filling.  It 
had  been  in  the  mouth  a  year  prior  to  the  request  of  Dr.  Grieves  that  we 
give  him  such  specimens.  They  were  retention  bands,  worn  for  a  year 
on  the  temporary  molars.  One  of  these  bands  had  loosened  and  was 
lifted  off ;  the  other  tooth  was  extracted  with  band  still  held  fast  by 
cement.  They  have  proved  interesting.  The  disintegration  under  the 
loosened  band  was  superficial,  and  proves  the  need  of  a  good  cementing 
medium  rather  than  an  injurious  influence  of  metal. 

Another  point  to  be  considered  (if  you  argue  in  favor  of  German 
silver)  by  any  of  you  who  use  labial  retention  arches,  is,  what  are  you 
making  them  of?  Are  you  using  German  silver?  If  you  use  the  noble 
metals  in  this,  the  most  conspicuous  place  in  the  mouth,  you  can  use  the 
noble  metals  anywhere.  When  I  use  such  arches  crossing  the  labial 
surfaces  I  allow  them  to  come  in  contact  with  the  tooth  surfaces  as  little 
as  possible,  and  tell  the  parents  that  I  refuse  to  take  the  responsibility 
for  any  caries  which  might  occur  under  the  wires  unless  those  teeth  are 
cleansed  by  passing  silk  ligatures  under  these  wires  at  every  cleaning, 
and  I  demand  that  the  teeth  be  cleaned  three  times  a  day  or  immediately 
after  eating.  It  is  not  the  metal  which  produces  trouble ;  it  is  the  lack  of 
oral  hygiene.  In  some  children  anything  remains  clean  in  the  mouth.  It 
is  a  serious  question  as  to  the  care  and  cleanliness  exhibited  when  any 
metal  is  kept  for  a  long  time  in  contact  with  the  teeth.  I  think  it  advisable 
where  the  child  is  not  cleanly,  and  can  not  be  made  cleanly,  to  take  special 
precautions.  In  some  mouths  where  there  is  an  extra  exudation  of  mucus 
of  a  mucilaginous  character,  which  holds  a  detritis  about  the  gum  margin, 
I  feel  safer  to  use  an  iridio-platinum  jacket,  rolling  the  material  almost  as 
thin  as  that  used  for  matrices  for  inlays.  That  protects  the  tooth  from 
contact  with  the  arch — not  because  the  arch  is  of  gold,  nor  German 
silver,  but  because  in  such  mouth  decay  might  occur  with  any  metal  used. 

I  would  like  to  correct  the  impression  Dr.  Otto- 

Dr.  Barnes.  lengui  has.    I  stated  that  noble  metals  were  negative 

in  their  action.  With  German  silver  there  is  some- 
thing which  prevents  decay.  There  is  a  question  as  to  the  effects  pro- 
duced upon  some  systems.  I  do  use  noble  metals  in  the  incisor  and  cus- 
pids regions  where  cleanliness  may  be  maintained,  but  I  warn  the  patients 
that  those  teeth  and  bands  must  be  kept  clean. 

1  contest  that  statement  so  often  made.    Neither 
Dr.  OttOkngUi.  Dr.    Barnes,   nor   any   other   man,   has   yet  proved 

that  there  really  is  "something"  about  German  silver 
that  prevents  decay. 

Will  Dr.  Barnes  or  Dr.  Grieves  tell  me,  if  our  orthodontia  appliances 
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invite  caries,  why  do  we  not  have  caries  along  the  approxinial  surfaces 
where  we  apply  ligatures  all  the  time?  I  have  yet  to  see  an  approxinial 
decay  in  either  an  incisor  or  cuspid  of  any  child  for  whom  I  have  been 
regulating  teeth.  l'>ut  I  have  seen  very  much  approxinial  decay  in  chil- 
dren who  were  not  wearing  any  appliances. 

^     „  You  have  no  circulation  of  fluids  there,  and  the 

Dr.  Barnes.  ],    t        n  i 

salts  from  uerman  silver  remam  active. 

^     ^     .        .  Then  we  should  have  caries  when  we  use  silk 

Dr.  Ottolengui.        y     .  ,    ,  ,     ,  , 

ligatures,  which  surely  do  not  throw  down  metallic 

salts,     l^o  you   mean  me  to  understand  that  if  the 

teeth  are  not  cleaned  they  are  more  immune  to  decay  than  where  they  are 

cleaned  ? 

^     „  Sometimes    that    seems    to   be    true    with    base- 

Dr.  Barnes.  ,  ,       , 

metal  appliances. 

„     ^     .        ,  The  truth  is,  that  the  approximal  surfaces  arc 

Dr.  Ottolengul.  ,         ,  ,       ,    .  r     . 

cleaned  by  placing  or  removing  ligatures. 

It  will  require  several  years,  I  believe,  for  us  to 
fully  appreciate  the  work  Dr.  Grieves  has  done  for 
this  society.  No  man  has  done  better  work  nor 
presented  more  valuable  data  to  this  society.  I  want  to  express  my  ap- 
preciation. He  has  established  definitely  certain  things,  and  it  will  take 
long,  careful  and  scientific  observations  to  change  those  conclusions.  All 
of  my  clinical  experience  has  led  me  to  practically  the  same  conclusions 
which  he  has  reached  through  his  scientific  investigation.  The  fact  that 
German  silver  deteriorates  in  the  mouth  in  retention,  and  during  treat- 
ment as  well,  led  me  to  abandon  it  before  he  gave  us  his  results,  and  I 
have  not  as  yet  observed  any  more  decay  under  gold  appliances  than  I 
had  observed  under  the  German  silver.  From  my  observation  I  believe 
that  any  mouth  that  will  not  be  cleaned  sufficiently  to  prevent  any  de- 
terioration of  the  enamel  under  gold  appliances,  should  not  be  treated. 
Any  child  that  will  undertake  such  a  coarse  of  treatment  for  a  case 
of  malocclusion  must  be  taught  to  clean  the  teeth  sufficiently  to  protect 
them  under  any  appliances. 

Gold  has  many  advantages  besides  being  free  from  tiirowing  out 
deleterious  substances  in  the  mouth  ;  precious  metals  arc  stronger  and 
can  be  used  thinner,  and  are  more  sightly.  In  comparison  to  using  a 
large  German-silver  arch  (and  when  you  use  smaller  than  i6  gauge  in 
German  silver  you  lose  resiliency),  we  can  use  i8  gauge  in  gold  and  have 
great  strength  and  resiliency.  I  think  1  have  noticed,  although  I  can  not 
present  any  definite  data,  that  the  extreme  prophylaxis;  i.  i\,  the  polishing 
of  the  teeth  with  iiumice  stone  with  the  aid  of  orange  wckxI  stick,  etc.. 
durine  the  orthodontia  work,  is  not  anv  more  valuable  than  the  thorough 
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cleaning  with  the  brush,  leaving  some  mucus  and  using  nitrate  of 
silver.  I  started  sorne  experiments  with  a  solution  of  sticky  wax,  resin, 
etc.,  but  unfortunately  I  was  not  able  to  collect  those  teeth  finally  through 
a  series  of  neglect  (some  on  my  part  and  some  on  the  part  of  the  patient), 
but  I  intended  to  get  a  series  of  temporary  teeth  that  would  be  lost,  and 
coat  them  with  these  solutions,  and  see  how  long  that  would  protect  them. 
It  remains  on  the  teeth  for  a  long  time,  can  easily  be  renewed  at  intervals 
of  a  month  or  two,  and  I  believe  it  would  be  of  great  value.  I  have  lost 
all  fear  of  any  deleterious  effect  from  the  noble  metal  appliance.  If  the 
child  can  not  be  taught  to  keep  the  teeth  clean  there  is  little  use  in  treat- 
ing the  case. 

I  believe  the  two  papers  Dr.  Grieves  has  pre- 

Dr.  Hcnpl^*  sented  are  among  the  most  important  that  have  ever 

been  read  before  the  American  Society  of  Ortho- 
dontists. Dr.  Grieves  started  to  investigate  a  problem  along  purely 
scientific  lines.  He  did  not  begin  this  work  with  the  purpose  of  advo- 
cating the  use  of  any  particular  metal  or  alloy,  but  has  simply  been 
making  a  series  of  investigations  to  find  out  what  possible  effect  the 
saliva  may  have  on  those  metals  commonly  used  in  the  construction  of 
regulating  appliances,  and  if  possible  what  protection  from  decay  the 
teeth  may  receive  from  the  salts  thrown  down  by  those  appliances  during 
orthodontic  operations.  He  has  also  shown  in  his  last  investigation  that 
the  salt  of  copper  is  not  proven  to  be  a  preventive  of  caries  of  the  teeth, 
as  has  been  claimed.  What  the  physiological  effect  of  the  assimilation  of 
small  quantities  of  zinc — which  have  been  found  in  the  saliva  of  patients 
wearing  the  German-silver  appliances — may  be,  he  does  not  know.  None 
of  us  know,  and  it  is  up  to  the  physiologists  to  determine  it.  Possibly 
the  idiosyncrasies  of  the  patient  may  be  such  that  a  very  small  proportion 
of  these  salts  may  be  injurious. 

We  have  all  heard  of  one  or  two  patients  who  have  been  more  or 
less  ill  while  wearing  regulating  appliances,  the  illness  being  of  an 
obscure  origin,  but  upon  removal  of  the  appliances  the  patient  immediately 
improved  in  health.  Such  conditions  may  not  result  from  wearing  the 
appliances ;  they  may  be  only  coincident ;  but  of  this  we  are  not  absolutely 
sure:  it  is  a  problem  to  be  solved  by  the  pathologist.  However,  if  such 
idiosyncrasies  do  exist  among  our  patients  making  it  possible  that  even 
one  in  a  hundred,  or  even  one  in  one  thousand,  is  liable  to  suffer  from 
metallic  poisoning  by  wearing  regulating  appliances,  we,  as  orthodontists, 
want  to  know.  Its  effect  may  not  be  manifested  at  all  in  the  great 
majority  of  patients,  but  if  the  assimilation  of  zinc  is  injurious  to  one 
patient  in  a  thousand,  how  shall  we  tell  which  patient  it  is?  Up  to  date 
we  have  not  an  ideal  metal  for  appliances,  and  Dr.  Grieves  wishes  the 


investigation  to  be  carried  further.  In  regard  to  the  production  of  caries 
in  a  mouth  that  is  neglected  (and  I  beheve  Dr.  (irievcs  will  confirm  this, 
or  did  confirm  it  in  the  paper  at  Washington),  the  tendency  to  decay 
is  less  where  German-silver  or  base-metal  appliances  are  used  than  in  a 
mouth  where  the  noble-metal  appliances  are  used.  It  has  been  my 
observation  that  in  a  mouth  which  is  kept  ordinarily  clean  (as  the 
better  class  of  patients  usually  keep  their  mouths),  there  is  very  little, 
if  any,  more  tendency  to  decay  with  the  noble  metals  than  there  is  under 
the  base  metals.  So  far  as  the  working  of  the  metals  is  concerned 
and  the  cleanliness  of  the  mouth,  it  is  of  advantage  to  both  patient  and 
operator  to  use  the  noble  metals.  E.xpericnce  has  shown  that  the 
German-silver  appliances  in  use  are  not  composed  of  an  alloy  to  give 
permanency.  Recently  a  patient  telephoned  me  that  an  appliance  had 
come  ofif.  She  had  been  away — in  Europe — for  a  number  of  months, 
and  she  came  to  me  to  have  the  appliance  replaced.  Both  of  the  upper 
molar  bands  on  the  approximal  surfaces  were  disintegrated  to  such  an 
extent  that  they  simply  dropped  to  pieces.  You  could  not  handle  them 
without  parts  crumbling  off.  It  was  not  a  disintegration  of  the  cement, 
but  of  the  metal  itself. 

I  just  want  to  express  my  hearty  appreciation  of  the  effort  that  Dr. 
Grieves  has  made  to  arrive  at  the  truth.  He  has  not  been  opposed  to 
German-silver  appliances,  nor  has  he  advocated  the  use  of  noble  metals. 
He  is  seeking  for  facts  from  an  unbiased  and  unprejudiced  standpoint. 

I  would  like  to  give  an  experience  1  had  in  the 
Df,  lllunrot.  i-ise  of  the  German-silver  appliances  after  having  had 

the  patient  wear  the  appliance  for  a  period  of  about 
eight  months.  While  the  orthodontic  work  went  along  very  nicely,  the 
patient  became  affected  in  some  way  which  we  could  not  exactly  explain, 
and  upon  the  advice  of  the  family  physician — not  seeing  any  other  cause 
after  examining  the  case  very  carefully — the  appliances  were  removed. 
The  boy  had  been  affected  with  something  bordering  upon  epilepsy,  and 
on  the  removal  of  the  appliances  the  patient  commenced  to  recover. 
Whether  it  was  the  nervous  tension  on  the  child  or  whtlier  it  might  have 
been  the  result  of  the  salts  deposited  in  his  system  from  the  appliances.  I 
do  not  know.     I  have  not  yet  resumed  the  work  in  this  case. 

I  have  also  lately  noticed,  in  regard  to  the  immunity  from  caries  in 
the  mouths  of  patients,  that  sulphocyanate  of  potash  has  some  effect: 
the  degree  of  immunity  is  in  accord  with  the  amount  of  the  potash. 
Can  Dr.  Grieves  tell  us  if  that  would  be  true  in  the  mouths  of  patients 
who  wore  the  appliances  where  decay  is  present? 
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I   presume   all   the   members    are   now    familiar 
Dr.  ])awlcy.  with  the  use  of  the  so-called  grass  line,  or  raw  silk, 

but  I  will  say  that  the  longer  I  use  this  grass  line 
the  better  I  like  it.  In  connection  with  the  noble  metals  it  has  no  stain- 
ing effect.  I  like  to  use  as  few  ligatures  as  possible,  and  will  show 
a  device  in  the  clinic  which  does  away  with  a  number  of  ligatures.  A  few 
days  ago  I  had  occasion  to  remove  a  grass-line  ligature  that  had  been 
overlooked  and  had  been  in  the  place  about  nine  months,  and  the 
tooth  was  not  injured,  nor  was  the  ligature  disintegrated.  It  is  a  much 
more  permanent  ligature  than  I  had  supposed. 

In  regard  to  ligatures,  and  particularly  in  regard 
Dr.  H^mpU.  to  the  so-called  grass-line  ligature,  I  would  like  to 

say  I  have  had  a  number  of  cases  where  I  attempted 
to  rotate  the  lower  incisors  with  the  silk,  and  in  mouths  where  there  is 
slight  tendency  to  caries,  I  have  found,  upon  the  removal  of  one  of  those 
ligatures  which  may  have  been  in  place  for  two  or  three  weeks,  the 
enamel  bleached,  forming  a  line  just  under  the  ligature.  This  bleaching 
was  not  sufficient  to  cause  caries  in  that  length  of  time,  but  enough  to 
warn  me  that  I  could  not  leave  silk  ligatures  on  those  teeth.  I  have  not 
had  this  occur  with  any  teeth  except  the  lower  incisors.  I  have  noticed 
it,  perhaps,  a  half  dozen  times,  or  more.  I  just  wanted  to  call  attention 
to  that  because  a  number  of  the  members  have  spoken  about  leaving  the 
ligatures  on  the  teeth  for  quite  a  long  time  without  any  injury.  I  do  not 
think  that  can  be  done  indiscriminately  without  injury  to  the  teeth.  If 
whitening  of  the  enamel  is  shown  even  in  three  to  six  weeks,  I  think  we 
should  be  cautious  with  the  silk  ligature. 

Since   Dr.   Grieves's   paper   was   presented   last 
Dr.  Dunn.  year,  I  have  been  trying  both  the  noble  metals  and 

the  German  silver.  I  am  favorably  inclined  to  the 
noble  metals,  and  yet  I  am  not  prepared  to-day  to  give  up  my  German- 
silver  appliances.  I  think  there  are  cases  where  each  metal  is  indicated, 
or  that  each  appliance  should  be  made  of  German  silver  or  of  the  noble 
metals  entire.  In  one  of  my  worst  cases  where  there  was  disintegration, 
noble  metal  appliances  were  used.  In  no  case  where  German  silver  was 
used  did  I  have  any  such  experience. 

Have   you   not    seen    similar   conditions    in   the 
Dr.  Htmple.  mouths    of    patients    who    were    not    wearing    any 

appliances  ? 

Yes,  I  have  seen  the  same  condition;  but  I  be- 
Dr.  Dunn.  Heve  in  this  instance  the  appliances  were  in  a  measure 

to   blame. 
Dr.  Henple.  Perhaps  that  is  a  coincidence. 
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The    disintegration    of    the    ( iernian    silver    is 

Dr.  Dunn.  proven,   hut    I    have   not    had    my   appHances   disin- 

tegrate to  the  ])<)int  where  they  have  been  a  detri- 
ment.    I^Vom  the  esthetic  standpoint  that  feature  is  against  them. 

I  can  not  see  any  advantage  in  silk  ligatures,  except  in  certain  places, 
as  in  the  rotation  of  incisors,  where  they  are  in  slight  torso-occlusion.  Dr. 
Grieves  spoke  of  using  removable  appliances,  and  not  using  ligatures  of 
any  sort.  I  do  not  believe  the  time  will  come  when  we  can  do  that.  We 
will  always  be  compelled  to  use  ligatures  and  stationary  appliances  in  the 
mouth. 

I   appreciate   very  much  your   consideration   of 

Dr.  Grieves.  the  paper  I  have  read,  and  I  want  to  thank  those 

members  who  have  asked  me  to  go  on  with  the  work. 
I  feel  I  am  at  the  "end  of  my  string!"  I  have  had  the  best  help  I  could 
get  in  chemistry  from  others.  If  I  had  been  a  biased  man  and  opposed  to 
German  silver,  I  would  simply  quote  Dr.  Ferris's  statement,  where  he 
refers  to  seeing  crystals  of  copper  sulphate,  and  let  it  go  at  that ;  but  I 
think  that  will  hardly  do.  I  hope  you  will  not  think  I  am  biased  either 
way,  and  I  am  not  an  orthodontist. 

Relative  to  the  amount  of  waste,  we  certainly  know  that  the  saliva 
is  wonderfully  changed.  You  know  the  filthy  mouths  of  orthodontia 
patients,  and  if  you  will  collect  saliva  of  your  own  or  of  your  patients 
and  keep  it  over  night,  and  then  think  of  keeping  it  three  months,  as  I 
did,  it  will  speak  for  itself.  When  you  find  saliva  reeking  with  filth  and 
food  and  not  decomposing,  something  has  happened  to  it,  and  the  thing 
that  has  happened  to  it  is  so  profound  as  to  completely  change  its 
character  so  much  so  as  to  affect  the  ptyalin  or  the  enzymes  in  it.  That 
point  must  be  recognized.  I  have  the  verbal  assurance  of  a  good 
physiologist  that  ptyalin,  on  which  we  depend  for  digestion  of  starches, 
has  a  full  tw'O  hours  in  the  esophageal  end  of  the  stomach  to  do  its 
work.  Any  thing  which  will  interfere  with  the  ptyalin  digestion  is  no 
small  matter.  We  are  sure  that  German  silver  does  waste.  It  has  been 
proven  by  weight  and  by  experience,  and  the  xi'astc  which  ice  can  gather 
from  the  appliances  and  from  the  teeth  is  absolutely  inert  as  a  bactericidal 
agent.  Sulphides  of  copper,  with  the  containing  filth,  were  put  in  the 
culture  and  a  growth  was  secured  from  the  scrapings.  If  we  want  salts 
formed,  we  are  not  getting  them  in  a  germicidal  way  from  German  silver, 
as  was  stated  last  night  and  proved  this  afternoon.  As  to  the  ingestion  of 
the  waste  metal  and  what  harm  it  might  do.  we  may  swing  first  to  the 
one  side  and  then  to  the  other.  I  quoted  cases  where  there  were  serious 
systemic  conditions,  and  where,  upon  the  removal  of  the  German-sdvcr 
appliances,  those  systemic  conditions  ceased.     It  may  have  been  coinci- 
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dence,  and  it  may  not  have  been  coincidence.  But  we  know  the  metal 
wasted.  The  physician  ordered  the  removal  of  the  appliance,  however.  I 
have  been  "right  up  against"  that  proposition  and  know  how  I  felt  in 
view  of  the  fact  that  we  are  teaching  and  practicing  prophylaxis  and  still 
put  something  in  the  mouth  which  the  physician  has  to  order  out.  If  we 
pose  as  "one  end"  of  the  medical  profession,  and  use  something  which, 
when  removed,  seems  to  allow  the  sick  patient  to  recover,  we  might  better 
not  use  that  substance  thereafter. 

As  to  prophylaxis,  Dr.  Barnes  has  mentioned  the  fact  that  German 
silver  does  no  more  harm  than  gold.  I  found  that  when  gold  was  first 
put  in  the  mouth  the  damage  was  done.  There  was  no  damage  when 
German  silver  was  first  placed  in  the  mouth.  After  the  end  of  the  first 
month  we  may  have  decalcification  of  the  enamel  beginning,  and  it 
increases  until  more  damage  is  done  than  when  the  gold  is  used.  Of 
course,  we  had  more  cultures  applied  directly  to  the  tooth  by  the  band  than 
from  smooth,  clean  gold,  or  noble-metal  appliances  free  from  zinc. 

Twenty  karat  platinous  gold  with  zinc  degenerates.  I  mean,  there- 
fore, by  noble-metal  appliances,  such  alloys  as  gold  and  platinum  with 
copper  or  silver,  but  no  zinc  or  base  metal.  Why  should  we  clean  teeth 
if  we  place  bands  on  them  to  degenerate  and  get  filthy? 

Relative  to  the  salts  ingested,  the  work  I  reported  last  year  shows  the 
nickel  can  absolutely  be  neglected,  German  silver  being  copper  2,  zinc  6, 
and  nickel  i.  There  was  one  case  of  an  adult  suffering  from  pernicious 
anemia  that  my  own  physician  showed  me,  where  the  appliances  had 
been  on  three  years,  and  after  removal  of  same  the  patient  recovered.  It 
may  have  been  coincidence.  The  appliances  were  much  damaged.  In 
the  case  of  a  daughter  of  a  member  of  this  society  the  symptoms  were 
colic,  constipation  and  diarrhea.  As  to  the  absorption  of  copper,  it  is 
taken  up  directly  by  the  membrane,  thence  attaching  itself  to  the  red 
blood  corpuscles,  and  finally  lodged  in  the  liver.  It  is  a  normal  constit- 
uent of  some  foods,  and  ingested  in  that  way  it  does  no  harm.  In  the 
case  of  brass-founders'  ague,  the  patient  becomes  green,  has  colic,  chorea, 
and  a  general  breakdown  of  the  central  nervous  system  and  interstitial 
membranes  of  the  kidneys,  by  which  it  is  excreted. 

I  think  I  have  answered  all  the  questions,  and  the  reason  I  suggested 
the  nitrate  of  silver  was  that  I  really  believe  it  is  a  good  thing,  and  Dr. 
Barnes  must  not  misunderstand  me.  I  did  not  say  it  must  not  be  used 
by  the  patient.  The  teeth  may  be  left  one  day :  remove  all  the  detritus  and 
mucus  and  let  them  rest  a  day  for  the  mucus  to  accumulate,  and  then 
make  the  application. 

Dr.  Barnes.  What  about  the  interproximal  spaces? 
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I   do   not   know   how    they   would  ever  be  ap- 
Dr.  6rieoe».  proached  by  prophylaxis  anyway.    That  is  no  argu- 

ment against  prophylaxis.  How  do  you  reach  those 
places  ordinarily?  You  do  not.  Silver  nitrate  is  just  as  effective,  and 
you  will  need  it  more  than  if  you  use  gold,  because  the  German  silver 
is  plated. 

Dr.  IHunroe.  What  about  the  sulphocyanates? 

Dr.  firlepcs.  These  have  been  worked  out  by  Dr.  Beach  and 

Dr.  Lowe,  and  they  have  been  giving  the  sulpho- 
cyanates.    It  has  been  proven,  I  think,  that  from  two 
to  five  per  cent,  of  sulphocyanate.  potassium  or  sodium,  in  the  saliva  will 
prevent  decay.    As  to  the  administration  of  it  I  do  not  know  oflfhand. 
_     _^  Would  that  hold  good  with   the  appliances  in 

Dr.munro<.  the  mouth  :> 

I  can  not  say  more  at  this  time.     I  think  it  has 
Dr.  6riCPe$.  been  proven  that  gold  is  clean  and  should  be  used, 

and  that  German  silver  at  first  may  have  some 
deterrent  action,  and  later  it  does  more  harm  than  gold.  The  salts  from 
German  silver  do  no  good,  and  they  might  do  great  damage.  In  con- 
junction with  the  prophylactic  measure  of  using  the  silver  nitrate  the 
practical  results  have  been  worked  out,  and  I  particularlv  ask  you  to 
note  whether  you  have  degeneration  after  perfect  prophylaxis,  more  than 
you  had  before.  You  are  in  a  position,  gentlemen,  to  study  the  begin- 
nings of  caries :  that  is  something  we  know  nothing  of.  You  can  see 
these  patients  from  day  to  day  and  week  by  week.  You  are  in  a 
position  to  solve  that,  assisted  by  a  little  chemical  work  as  it  may  be 
worked  out  by  someone  more  able  than  I  in  organic  chemistry. 


Cbc  Caws  of  Jintddonization  of  tbe  teetb  in  Ortbodontia. 


By  Leuman  M.  Waugh,  D.D.S.,  Buffalo,  N.  Y. 


It  will  be  the  endeavor  of  the  writer  to  review  the  anatomic  features 
of  the  temporomandibular  articulation  as  it  exists  in  the  living  human 
subject,  and  to  direct  attention  to  the  definite  and  positive  part  it  plays 
in  controlling  the  contact  relations  of  the  teeth  of  the  two  jaws.  From 
this  fundamental  study  it  is  hoped  to  make  clear  certain  essential  prin- 
ciples governing  the  universal  arrangement  of  the  teeth,  so  that  normal 
jaw  movement  may  be  carried  out  with  harmonious  tooth  contact,  in 
accordance  with  Nature's  plan.  This,  in  the  writer's  mind,  will  supply 
the  basis  from  which  will  be  evolved  a  broader  and  truer  science  of 
orthodontia,  by  which  he  obviated  the  present-day  perplexing  problems 
of  treatment  and  retention,  and  of  supra-  and  infra-occlusion. 

As  dental  nomenclature  has  not  been  reduced  to  a  science,  it  will 
be  best  first  to  define  a  few  terms  as  they  will  be  used  in  the  paper. 

" Antagonisation,"   will   imply  the   contact   rela- 

Definition  of  tions  existing  between  the  teeth  while  the  mandible 

terms.  is  in  motion,  or,  in  other  words,  when  either  or  both 

condyles  have  been  moved  from  their  resting  position 
in  the  temporomandibular  joint. 

"Articulation"  will  be  restricted  in  uise  to  the  description  of  the 
temporomandibular  joint. 


41 

"Occlusion"  will  imply  the  contact  relations  existing  when  the  teeth 
of  the  upper  and  lower  jaws  are  shut  and  the  mandible  is  at  rest. 

"Normal  occlusion"  is  possible  only  with  an  ideal  arrangement  of 
the  teeth. 

"Natural  occlusion"  will  imply  occlusion  with  either  normal  or 
abnormal  arrangement  of  the  teeth. 
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Fig.   1. 

Fig.    I. — Normal  occlusion  from  buccal  aspect.     Note  the   interdigitation  of 
the  buccal  cusps,  the  overlap  and  the  buccal  compensating  curve. —  (Broomell.) 


"Overbite  will  imply  the  distance  from  the  lingual  surfaces  of  the 
upper  anterior  teeth  to  the  labial  surfaces  of  the  lower  anterior  teeth 
when  the  jaws  are  closed. 

"Overlap"  will  imply  the  distance  that  the  upper  anterior  teeth  ex- 
tend down  over  the  lower  anterior  teeth  when  the  jaws  are  closed. 

It  will  be  best  to  first  briefly  review  occlusion. 
OccltlSion.  Normal  occlusion,  it  .-should  be  remembered,  must  be 

regarded  as  an  ideal  condition,  but  rarely  found  in 
any  type  of  individual  (Fig.  i).  A  knowledge  of  this  perfect  arrange- 
ment is  of  the  utmost  value,  not  alone  in  orthodontia,  but  in  every 
branch  of  dentistry,  and  has  practical  application  from  the  perii^l  at  which 
the  deciduous  teeth  are  fully  erupted  to  the  time  when  the  construction  of 
complete  artificial  dentures  becomes  necessary. 

In  studying  the  occlusion  of  the  lateral  half  of  the  jaws,  it  will 
be  observed  that  each  tooth  has  two  antagonists  in  the  opposite  arch. 
except  the  lower  central  incisors  an<l  the  upper  third  molars  (Fig.  2).     In 


42 

the  incisors  and  cuspids  the  labial  surfaces  of  the  lower  rest  upon  the 
lingual  surfaces  of  the  upper.  Bonwill  believed  that  the  extent  of  this 
overlap  corresponds  to  the  depth  of  the  cusps  of  the  bicuspids.  This 
may  serve  as  a  general,  but  not  an  accurate,  guide,  as  will  be  understood 
later. 

The  bicuspids  and  molars  on  each  side,  viewed  collectively,  consist 
of  a  series  of  cones  or  cusps,  bounding  fossae  or  depressions  (Fig.  3). 
These  are  so  fitted  together  when  the  teeth  are  in  occlusion  that  the  fossae 
receive  cusps  of  the  opposing  teeth,  forming  some  thirty  mortars  and 
pestles  for  the  trituration  of  food.     The  line  of  the  lingual  cusps  of  the 


Fig.  2  (buccal). 


Fig.  2  (lingual), 


Fig.  2. — Occlusion  from  both  buccal  and  lingual  aspects,  showing  some  thirty 
mortars  and  pestles  for  the  trituration  of  food. — (Turner,  from  a  skull  in  the 
Wistar  Institute  of  Anatomy.) 


upper  are  received  into  the  groove  between  the  buccal  and  lingual  cusps 
of  the  lower,  while  the  buccal  line  of  cusps  of  the  lower  are  correspond- 
ingly received  into  fossse  of  the  upper.  The  lingual  cusp  of  the  first 
upper  bicuspid  is  received  between  the  buccal  and  lingual  cusps  of  the 
two  lower  bicuspids,  its  point  corresponding  to  the  line  between  the 
mesial  marginal  ridge  of  the  second,  and  the  distal  marginal  ridge  of  the 
first.  ,      . 

The  lingual  cusps  of  all  the  posterior  teeth  interdigitate  more  or  less 
similarly.  The  inclined  planes  antagonize  those  of  two  opposing  teeth, 
except  the  upper  third  molar,  which  contacts  but  one  tooth,  the  distal 
planes  of  the  posterior  cusps  being  disengaged.  The  summit  of  the 
buccal  cusp  of  the  upper  first  bicuspid  is  placed  on  a  line  with  the  inter- 
proximal space  between  the  two  lower  bicuspids  and  to  the  buccal  side. 
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The  general  arrangement  of  the  second  bicuspid  an.l  molars  is  relatively 
similar.     The  lower  third  molar  contacts  two  upper  molars. 

The  anta^onhation  of  the  teetli  is  a  mechanical 
flntSflOnization.  iirol)lcm,  and  its  comprehension  necessitates  an  under- 

standing of  the  universal  anatomic  peculiarities  of 
the  temporo-mandibular  articulation  and  the  rcsiiltini^  movements  of  the 
mandible  as  they  exist  in  the  living  subject.  These  joints  are  complex  and 
bilateral,  and  afford  freer  movement  of  the  mandible  than  exists  with  any 
bone  in  the  body.  Each  of  the  condyles  of  the  mandible  articulates  with 
the  glenoid   fossa  of  tlie   corresponding  temporal  l)one    (Fig.  4).     The 


Fig. 


I-'r;.  4. 


Fig.  3 — Showing  a  lateral  half  of  the  corresponding  upper  and  lo\ver  arches, 
the  arrows  designating  the  positions  of  the  various  cusps  in  occlusion. — Turner. 

Fig.  4 — Showing  the  bony  relations  of  the  condyle  and  glenoid  fossa. 


fossa  is  situated  at  the  root  of  the  zygoma,  and  is  a  mere  depression,  not 
corresponding  in  shape  with  the  condyle  which  it  receives,  and  which 
occupies  only  a  part  of  it.  the  rear  portion  of  the  fossa  containing  a  part 
of  the  parotid  gland.  The  articulating  surface  for  the  condyle  extends 
forward,  beyond  the  fossa,  on  to  a  prominence,  the  cmincntia  articularis. 
Here  it  should  be  noted  that  the  articulating  face  is  inclined  forward  and 
downward  (Fig.  5).  The  condyle  is  suspended  from  the  temporal  bone 
by  means  of  (Fig.  6)  :  (a)  the  capsular  ligament,  which  is  attached 
below  to  its  neck,  and  above  to  the  edge  of  the  articulating  surface  of  the 
fossa  and  the  cmincntia;  (b)  by  the  stylo-mandibular  ligament,  which 
extends  from  the  st\loid  process  downward  and  forward  to  the  ramus 
near  its  angle:  (^c)  the  internal  lateral  ligament,  which  extends  from  the 
spine  of  the  sphenoid  to  near  the  posterior  dental  foramen  of  the  mandible. 
It  will  thus  be  seen  that  the  mandible  is  permitted   free  forward  move- 
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ment.  Its  backward  movement  is  controlled  by  the  external  lateral  liga- 
ment (Fig.  7),  which  arises  from  the  posterior  portion  of  the  zygoma,  and 
possibly  from  the  post-glenoid  process.  This  ligament  plays  an  important 
part  in  the  mechanism  of  the  joint.  Interposed  between  the  condyle  and 
the  fossae  is  the  interarticular  cartilage  (Fig.  8).  This  is  oval  in  shape, 
thin  in  the  center — occasionally  being  perforated — thicker  at  the  edges, 
especially  the  posterior,  its  circumference  joining  the  capsular  ligament. 


Fig.  5. 

Fig.  5 — Showing  tracings  of  the  lower  outhne  of  twenty-five  glenoid  fossae, 
including  part  of  the  eminentise  articularis.  Note  that  the  angle  of  descent  varies 
markedly,  yet  in  all  it  is  forward  and  downward. 


There  are  two  synovial  sacs,  one  below  the  cartilage,  interposed  between 
it  and  the  condyle,  the  other  above  the  cartilage,  placed  between  it  and  the 
fossa.  The  upper  synovial  sacs  afford  a  free  direct  forward  movement 
to  the  mandible,  it  being  advanced  by  the  external  pterygoid  muscle, 
which  is  inserted  into  the  cartilage  and  neck  of  the  condyle  (Fig.  9). 
When  both  external  pterygoids  contract  simultaneously,  the  two  condyles 
move  forward  in  their  respective  paths,  and  the  mandible  is  protruded. 
If  one  of  them  contracts,  the  condyle  is  drawn  forward  in  its  path,  while 
the  one  of  the  opposite  side,  remaining  in  its  socket,  becomes  the  pivotal 
point,  the  mandible  being  moved  laterally.  The  teeth  on  the  pivotal  side 
pass  transversely  and  almost  on  a  direct  bucco-lingual  line,  while  those 
of  the  opposite  or  "excursive"  side  move  forward  in  the  line  of  the  arch 
with  a  slight  inward  curve  (Fig.  10). 

When  the  mouth  is  opened  the  condyle  moves  first  on  the  lower 
synovial  sac ;  then,  when  the  lower  edge  of  the  external  lateral  ligament 
is  rendered  tense  by  the  backward  swing  of  the  ramus,  the  point  of 
insertion  of  its  lower  edge  becomes  a  new  center  of  motion   (Fig.  7). 
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Fig.  6. 


Fig.  7. 


Fig.  8 


Fig.  9. 


Fig.  6 — The  mandible  suspended  from  the  temporal  bone,  linRfiial  ajpect. 
(a)  Capsular  ligament;  (b)  stylomandibular  ligament;  (c)  internal  lateral  liga- 
ment.—  (After  Deaver.) 

Fig.  7. — The  mandible  suspended  from  the  temporal  l>one.  buccal  a.^pect.  (c) 
External  lateral  ligament;  (a)  capsular  ligament;  (b)  stylomandibular  ligament; 
(d)  ramus. —  (After  Deaver.) 

Fig.  8. — Vertical  section  through  the  temporomandibular  articulation.— 
(Gray.) 

Fig.  9.— Temporomandibular  articulation.  The  ramus  partly  removed  to 
show  pterygoid  muscles.  Note  the  insertion  of  the  external  pterygoid  partly  mto 
the  interarticular  cartilage. —  (Morris.) 
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The  neck  of  the  condyle  turns  upon  it,  and  its  articulating  surface  with 
the  interarticular  cartilage,  moves  forward  upon  the  eminentia  articularis. 
If  the  mouth  is  opened  very  widely,  as  in  yawning,  the  condyles  pass  still 
farther  forward  along  their  respective  paths. 

Disregarding   the    topography    of   the    masticating    surfaces    of   the 
teeth,  it  will  be  seen  that,  in  motion,  the  occlusal  surfaces  will  describe  two 


Fig.  io. 

Fig.  10.— The  mandible  showing  the  occlusal  surfaces  of  the  teeth.  The 
lines,  a,  a,  are  in  the  direction  of  tooth  movement  on  the  excursive  side,  b  and  c 
on  the  pivotal  side. —  (Snovi^.) 


compensating  curves,  the  one  extending  antero-posteriorly,  "the  curve  of 
Spec,"  and  the  other  passing  laterally  or  at  a  right  angle — more  or  less — 
to  this  (Fig.  12).  Therefore,  when  viewed  from  the  buccal,  an  imagin- 
ary line  intersecting  the  cusps  of  the  upper  and  lower  teeth  will  be 
curved,  the  concavity  being  upward.  This  curve,  if  continued  back- 
ward, will  very  frequently  coincide  with  the  curve  of  the  condyle  path. 
When  viewed  from  the  anterior,  it  will  be  found  that  the  lingual  cusps 
of  the  lower  posterior  teeth  are  placed  on  a  lower  plane  than  the  buccal 
cusps,  and  that  the  lingual  cusps  of  the  upper  assume  a  relatively  lower 
position  than  their  buccal  cusps  (Fig.  11).  The  extent  of  curvature  is 
dependent  upon  the  descent  of  the  condyle  path;  therefore,  when  its 
inclination  is  marked,  the  compensating  curves  will  be  relatively  deep 
(Fig.  30).  If  the  condyle-path  were  horizontal,  there  would  be  no  curve 
in  either  direction,  and  the  plane  of  occlusion  would  be  flat  and  on  a 
parallel  with  the  condyle-path  (Fig.  31).  If  an  arc  be  struck  from 
above,  having  the  same  radius  as  that  of  the  buccal  compensating  curve, 
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and  from  a  center  located  on  the  median  line  of  the  face,  it  will  intersect 
the  tips  of  the  buccal  and  lingual  cusps  of  the  teeth  on  both  sirk-s  of  the 
jaw.     This  is  the  lateral  compensating  curve.     Please  note  that  the  two 

curves  represent  arcs  of  the  same  sized  circle  (Im^.  12). 


Fic.    I  I. 

Fig.  II — Note  in  the  mandible  on  right  the  lingual  inclination  of  the  occlusal 
surfaces  of  the  molars  and  bicuspids. — Prothero,  Dental  Review. 


Fig.  12. 

Fig.  12. — The  same  skull,  viewed  from  both  buccal  and  anterior.  The  lines 
show  that  the  buccal  and  lateral  compensating  curves  correspond.— (.Prothero  in 
Dental  Review.} 


Taking-  mto  consideration  the  occlusal  surfaces  of  the  teeth,  it  will 
be  found  in  the  ideal  antagonization  of  the  teeth  that  the  cusps,  fossae 
and  grooves  correspond  and  move  upon  and  into  one  another  with  a 
precision  that  closely  approaches  mathematical  e.\actness.  When  the 
mandible  is  moved  to  the  left  side,  the  buccal  row  of  cusps  of  the  lower 
teeth  on  the  right  move  upon  the  lingual  row  of  cusps  of  the  uppers  with 
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uniform  and  undisturbed  contact,  while  on  the  left  side  both  buccal  and 
lingual  rows  come  into  contact  with  their  antagonists  with  the  same 
nicety.  When  the  mandible  is  moved  to  the  right,  the  buccal  row  of 
cusps  of  the  lower  teeth  glide  upon  the  lingual  row  of  cusps  of  the  upper, 
while  both  the  buccal  and  lingual  rows  abut  those  of  the  opposite  jaw. 
The  anterior  teeth  will  overlap  so  that  their  incisive  edges  will  just  clear. 


Fig.  13. 

Fig.  13. — An  instrument  made  to  record  diagrammatically  the  movement  of 
the  condyles.  It  is  an  elaboration  of  the  Snow  face  bow,  (a)  is  passed  into  the 
mouth  and  placed  on  the  lower  teeth,  (b)  Rests  beneath  the  chin  and,  when 
clamped,  fastens  immovably  to  the  teeth.  The  pencil  points  (cc)  are  adjusted 
over  the  condyles  and  will  follow  absolutely  their  course  as  the  mandible  is  moved. 


There  will  be  neither  a  dragging  of  the  cusps  nor  a  perceptible  space 
between  them.  The  extent  to  which  the  anterior  teeth  may  overlap  is 
determined  both  by  the  pitch  of  the  condyle-path  and  the  depth  of  the 
cusps  of  the  bicuspids.  With  a  decided  descent  of  the  path  and  deep 
cusps  to  the  bicuspids  there  can  still  be  comparatively  little  overlap, 
unless  there  is  considerable  overbite. 

The  movements  of  the  condyle  upon  the  eminentia  articularis  can  be 
recorded  diagrammatically  by  means  of  an  instrument  capable  of  firm 
attachment  to  the  mandible,  and  having  an  arm  which  will  carry  a  pencil 
so  that  the  point  will  touch  the  cheek  directly  over  the  center  of  the 
condyle  (Fig.  13).  This  is  an  elaboration  of  the  Snow  Face  Bow,  and 
proves  the  correctness  of  the  variance  in  the  pitch,  curvature  and  asym- 
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metry  of  the  condyle-paths.  The  point  will  follow  exactly  ilic  movement 
of  the  condyle  (Fig.  14).  Usually  the  diagrams  thus  obtained  arc  more 
or  less  curved,  the  concavity  facing  upward  (Figs.  15  and  iG).  The 
amount  of  both  curvature  and  inclination  varies  in  different  subjects,  and 
frequently  on  the  two  sides  of  the  same  subject  (I-'ig.  17). 


Fig.   14. 
Fig.  14. — The  instrument  shown  in  Fig.  9,  adjusted  to  the  face. 

Walker  has  pointed  out  some  fourteen  years  ago  that  the  average 
angle  of  descent  of  the  condyle-path  is  35  degrees,  and  that  it  varies 
from  the  horizontal  to  50  degrees.  As  an  instance  of  asymmetry  of  the 
paths  he  mentions  two  cases,  one  in  which  its  angle  with  the  occlusal  line 
was  I  degree  on  the  one  side  and  10  degrees  on  the  other,  and  one  with 
22  degrees  on  one  side  and  44  degrees  on  the  other  {Dental  Cosmos. 
1896,  January  and  July). 

From  the  foregoing  study  it  will  be  understood: 

First. — That  the  contact  existing  between  the  teeth  of  the  upper  and 
lower  jaws  is  governed  by  the  temporo-mandibular  articulation. 

Second. — That  a  general  knowledge  of  this  joint  is  necessary  to  the 
comprehension  of  the  fundamental  principles  underlying  the  antagoniza- 
tion  of  the  teeth. 


Third. — That  in  no. two  individuals  is  the  joint  formation  identical; 
and  that  in  many  cases  there  is  a  considerable  variance  in  the  two  sides 
of. the  same  individual. 

Fourth. — That  a  study  of  its  formation  and  varied  movements  in  the 
living  subject  would  require  too  much  time  for  each  case  in  every-day 
practice. 


Fig.   15.  Fig.  16. 

Fig.  15. — Resulting  diagram  of  the  condyle-path  marked  on  the  face,  right  side. 

Fig.    16. — Resulting  diagram   of  the   condyle-path,  marked  on  the  face,   left 
side.     Note  that  they  vary  slightly  in  curvature  and  inclination. 


It  will  thus  be  seen  that,  to  be  practical,  the  study  must  be  readily 
made  outside  the  body,  and  that  any  given  case  will  possess  individual 
characteristics  of  practical  importance.  As  these  facts  became  gradually 
recognized  they  compelled  the  production  of  mechanical  devices  by  which 
the  relations  which  exist  between  the  occlusal  planes  of  the  maxillse  and 
the  condyle-paths  might  be  reproduced,  and  the  various  movements 
imitated  with  sufficient  accuracy  for  practical  application. 

This,  it  seems,  had  a  more  urgent  practical  bearing  in  the  construc- 
tion of  artificial  dentures  and  evidently  stimulated  the  prosthodontist  to 
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endeavor  in  this  field,  as  it  is  to  him  that  the  profession  owes  ihc  debt 
of  gratitude  for  its  invention.  lUil  while  these  principles  have  so  far 
been  confined  to  the  construction  of  artificial  dentures,  the  cycle  of  its 
application  is  now  complete  in  that  its  worth  will  he  reco^Miized  in  ortho- 
dontia, which  branch  of  dental  science  shouUl  he  practiced  only  on  the 
young.  Therefore,  the  breadth  claimed  for  the  application  of  these  prin- 
ciples earlier  in  the  paper  is  surely  based  on  logic. 

A  very  brief  reference  to  its  evolution  will  be  of  interest  and  serve 
to  give  a  better  idea  of  the  efficiency  of  the  present  apparatus. 
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Fig.   17. 


Fig.  1 8. 


Fig.  I". — The  diagrams  of  four  condyle-paths.     Note  the  variance  on  the  two 
sides. —  (Snow.) 

Fig.    i8. — First    known    effort    to    construct    an    anatomic    articulator.      The 
patent  was  granted  to  David  T.  Evans,  of  Philadelphia,  in  1840.     It  shows  at  (a) 

the  slotted  joint  for  imitating  the  lateral  and  protrusive  movements. 


The  first  recorded  effort  was  made  some  sixty- 

cjjj.j.^  nine  years  ago  by  David  T.  Fvans,  of  Philadelphia. 

OT  Jinatomical  T'l  1840  he  patented  an  articulator  in  which  the  joints 

JlrtiCUlators.  w  ere  slotted,  for  the  purpose  of  imitating  the  lateral 

and    protrusive   movements   of   the    mandible.      The 

slot   representing   the   condvle-path   is   deficient    in    that    it    is   horizontal 

(Fig.  18). 

W.  G.  A.  Bonwill  (Fig.  19),  also  of  Philadelphia,  in  1858  gave  the 
profession  his  articulator,  with  which  all  are  familiar.  This  instrument  is 
faulty  in  two  important  principles:  (a)  the  condyle-paths  are  parallel 
with  the  occlusal  plane;    {b)    it  will  not   permit  of  adjustment  to  the 


52 


Fig.  19. 


Fig.  20. 


Fig.  19. — Dr.  W.  G.  A.  Bonwill  and  the  articulator  of  his  design  sup- 
porting a  set  of  teeth,  ground  by  him  after  the  principles  he  propounded. 

Fig.  20. — Dr.  Richmond  O.  Hayes,  East  Bloomfield,  N.  Y.,  was  the  first 
to  recognize  the  descent  of  the  condyle  and  the  necessity  of  placing  the  models 
at  the  proper  distance  from  the  joint.  He  devised  an  articulator  with  fixed 
descending  paths  and  a  "facial  caliper'  for  the  purpose. 


individual  case,  as  the  paths  are  fixed.  The  principles  which  he  pro- 
pounded concerning  tooth  articulation  are  extremely  valuable,  and  have 
had  a  far-reaching  effect,  not  only  for  their  practical  value,  but  for  the 
stimulus  given  to  others  to  investigate  along  this  line.  He  did  not 
appreciate  the  importance  of  the  face  bow  and  stolidly  repudiated  its 
worth. 

Richmond  S.  Hayes  (Fig.  20),  of  East  Bloomfield,  N.  Y,,  about 
1887  was  the  first  to  recognize  the  inclined  movement  of  the  condyle,  and 
the  importance  of  placing  the  models  in  the  articulator  at  the  proper 
distance  from  the  joints  (Fig.  21).  He  designed  an  articulator  with 
fixed  descending  paths.  He  also  invented  an  "articulating  caliper,"  the 
arms  of  which  were  placed  over  the  condyles,  and  by  means  of  a  movable 
joint  he  obtained  the  distance,  it  measuring  this  one  relationship  only. 
The  two  instruments  were  designed  for  combined  use  and  were  a  great 
advance.  Although  he  used  these  with  success,  he  failed  in  his  efforts 
to  have  them  placed  before  the  profession. 
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W.  E.  Walker  (  Img^.  22),  of  New  Orleans,  a  member  of  your  society, 
made  known,  in  i8(/),  the  rcsnlls  of  his  exhaustive  scientific  study  of 
condyle  movement,  and  advanced  principles  that  were  new  and  conclusive. 
He  also  invented  what  he  chose  to  call  a  "dental  facial  clinometer."  for 
registering  the  condyle  movement,  and  an  articulator  which  was  an 
improvement  on  the  Bonwill,  in  that  the  inclination  of  the  condyle-path 
could  be  varied  and  established  independently  on  either  side  (Fig.  23). 
The  apparatus,  while  quite  accurate,  was  so  complicated  that  it  did  not 


Fig.  21. 

Fig.  21. — The  Hayes  apparatus  (a)  shows  the  fixed  descending  condyle- 
path;  (b)  the  articulating  caliper.  The  parts  (cc)  are  placed  over  the  condyles; 
(d)  is  an  adjustable  bar  the  point  of  which  is  pressed  into  the  wa.x  rim  of  the 
upper  trial-plate  while  in  the  mouth  and  the  caliper  tightened.  This  will  show 
the  exact  distance  of  the  front  of  the  models  from  the  joint  when  adjusted  to  the 
articulator. 


come  into  general  use.  It  was  deficient  in  that  it  did  not  establish  the 
relations  of  the  occlusal  plane  to  the  joints. 

Prof.  Carl  Christensen  (Fig.  24).  of  Copenhagen,  about  1901,  made 
a  substantial  advance,  in  that  he  brought  out  a  simple,  practical  method  of 
ascertaining  the  inclination  of  the  condyle-paths. 

There  had,  so  far,  not  been  a  recognition  of  the  importance  of  estab- 
lishing the  exact  relations  between  the  alveolar  ridges  and  the  condyles 
as  they  exist  in  the  individual  case.  Dr.  Geo.  B.  Snow  (Fig.  25). 
Professor  of  Prosthetic  Dentistry,  University  of  Buflfalo.  in  1899  pointed 
out  to  the  profession  this  previously  unrecognized  essential.  For  the 
purpose  of  establishing  these  relations,  he  devised  the  simple  and  efficient 
''face  bow."  This  was  the  most  important  advance  so  far  made,  as  no 
articulator,  no  matter  what  its  jicrtcction  ni  sinnilating  the  movements 
of  the   temporomandibular  articulaiion.  could   i^ive  correct   results   with- 
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Fig.  22. 


Fig.  23. 


Fig.  22.— Dr.  W.  E.  Walker,  who  invented  the  "dental  facial  clinometer" 
for  measuring  condyle  movement.  He  also  designed  the  first  articulator  vi^ith  ad- 
justable condyle-paths. 

Fig.  23. — Dr.  Walker's  appliances. 


out  a  means  by  which  the  anatomic  relations  of  alveolar  ridges  and  con- 
dyle might  be  transferred  to  it.  It  has  been  used  with  the  articulator 
devised  by  A.  DeWitt  Gritman,  who  was  then  teaching  in  the  University 
of  Buffalo.  This  has  fixed  descending  condyle-paths,  the  pitch  having 
been  determined  by  an  average  of  the  measurements  of  some  fifty  faces. 
In  1907  Dr.  Snow  brought  out  the  New  Century  Articulator,  which 
differs  from  the  Gritman  in  having  adjustable  joint-slides  for  imitating 
the  condyle  movements  peculiar  to  the  individual  case  (Fig.  26). 

By  the  use  of  the  "face  bow"  in  conjunction  with  the  New  Century 
Articulator,  models  may  be  set  so  that  the  anatomic  peculiarities  of  the 
temporo-mandibular  articulation  and  the  relations  of  the  occlusal  planes 
to  the  joint  are  established  with  sufficient  accuracy  for  all  practical 
purposes.  To  obviate  the  necessity  of  defacing  orthodontia  models  by 
attaching  with  plaster,  the  writer  suggested  a  special  support,  into  which 
models  may  be  fastened  with  pointed  screws  (Fig.  2.^).  While  these 
satisfactorily  hold  the  models,  some  suggestion  for  its  improvement  may 
soon  be  made. 

The  necessary  apparatus  will  be  the  "face  bow"  with  special  mouth- 
piece, and  the  New  Century  Articulator  with  the  special  model  supports. 


CO 


Use  oT  Jlrticulator 

in  Orthodontia 

treatment. 


The  technique  will  be  divided  into  three  stages: 
(i)  Making  of  models.  (2)  Determining  the  cor- 
rect position  of  the  mcKlels  to  the  joint.  For  this 
the  "face  bow"  is  used.  (3)  Registering  the  pitch 
of  the  condyle-path. 
Each  stage  will  now  be  explained  in  detail. 

(i)  The  models  are  made  by  the  means  in  favor  with  the  individual 
operator. 
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Fig.  24. 

Fig.  24. — Prof.  Carl  Christensen,  Copenhagen,  who  thought  out  a  simple 
and  accurate  means  of  measuring  the  descent  of  the  condyle.  He  also  devised  an 
articulator  with  adjustable  paths  similar  to  that  of  Walker. 


(2)  The  corect  position  of  the  teeth  to  the  joint  is  determined  by  the 
use  of  the  "face  bow."'  The  special  mouth-piece  used  for  mouths  con- 
taining the  natural  teeth  is  now  filled  with  warmed  wax,  a  small  roll  of 
which  may  also  be  placed  at  the  anterior  of  the  under  side  of  the  tray. 
This  prevents  slipping  of  the  lower  teeth.  This  is  placed  in  the  mouth 
so  that  the  projecting  stem  is  in  the  median  line,  and  the  patient  is 
instructed  to  close.  The  wa.x  is  chilled  and  the  whole  removed  and  laid 
aside  for  a  few  moments.  Going  to  the  face,  the  position  of  each  of  the 
condyles  should  now  be  determined  and  marked  upon  the  cheeks.  The 
movement  of  the  condyle  is  easily  felt  when  the  mouth  is  opened  and 
closed.  The  marks  are  made  over  the  condyles  when  the  teeth  are  in 
occlusion,  and  are  usuallv  about  fifteen  millimeters  in  front  of  the  exteinal 
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Fig.  25.  Fig.  26. 

Fig.  25. — Dr.  George  B.  Snow  and  the  apparatus  of  his  invention. 

Fig.  26. — The  Snow  apparatus  complete  to  date,  (a)  The  face  bow;  (b) 
the  mouth-piece  for  edentulous  mouths ;  (c)  the  mouth-piece  for  use  when  the 
natural  teeth  remain,  as  used  for  diagnosis  in  orthodontia ;  for  making  interdental 
splints,  etc. ;_  (e)  the  New  Century  Articulator  with  adjustable  condyle-path ; 
(d,  f),  the  bite  gauges  for  registering  the  pitch  of  the  condyle-path. 


auditory  meatus,  and  on  a  level  with  its  floor.  The  "face  bow"  will  next 
be  adjusted  to  the  width  of  the  face.  The  condyle  ends  of  the  sliding  rods 
are  placed  over  the  marks  on  the  face,  so  that  the  two  sides  of  the 
"face  bow"  are  equidistant  from  the  cheeks,  and  the  rods  then  fastened. 
The  scores  on  the  rods  will  facilitate  centering.  The  special  mouth-piece 
is  now  returned  to  the  mouth.  The  stem  of  the  mouth-piece  will  project 
from  between  the  lips.  Slip  the  clamp  of  the  bow  over  the  stem,  place  the 
condyle  knobs  over  the  marks  on  the  face  and  tighten  the  bow  clamp 
securely.  Withdraw  from  the  mouth  without  disturbing  the  adjustment 
of  the  "face  bow"  (Fig.  28).  This  is  now  transferred  to  the  articulator. 
Push  the  sliding  rods  inward  as  far  as  they  will  go,  and  tighten  the  con- 
trolling clamp-nuts.  The  sockets  in  the  condyle-knobs  will  now  spring 
over  the  condyle-spurs  on  the  articulator  joints.  Fasten  the  plaster  model 
of  the  upper  into  the  bite  in  the  mouth-piece,  have  the  stem  of  the 
"face  bow"  so  that  it  is  horizontal,  and  fasten  the  model  into  the  articu- 
lator by  means  of  the  pointed  screws.  The  correct  position  of  the  upper 
model  to  the  joint  has  thus  been  established.  Now  occlude  the  lower 
model  with  the  upper  and  also  fasten  (Fig.  27). 
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Fig.   27. — The    New   Century  Articulator   carrying  plaster   models   in   special 
supports  to  obviate  the  necessity  of  attaching  with  plaster.     These  are  suggested 

especially  for  the  orthodontist. 


I'lG.    -'8. 

Fig.  28.— Face  bow   removed   from   the   mouth    cont.umng   the   natural    teeth 
with  the  bite  taken. 
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The  pitch  of  the  condyle-path  is  registered  in  mouiths  containing  the 
natural  teeth  by  means  of  the  old-fashioned  "squash"  bite.  The  patient  is 
instructed  to  project  the  mandible  for  from  three  to  five  millimeters  and 
close  into  the  wax  until  the  teeth  meet  anteriorly.  The  posterior  teeth 
will  not  contact  (Fig.  29).    The  thickness  of  wax  between  their  occlusal 


Fig.  29. 

Fig.  29 — Showing  mandible  extended.  The  amount  of  opening  between  the 
molar  teeth  is  determined  by  the  pitch  of  the  condyle-path.  The  more  marked  the 
descent  the  greater  the  opening  (see  Fig.  31c).  If  the  path  were  horizontal  there 
could  be  no  opening  (see  Fig.  31b). 


surfaces  registers  the  angle  of  descent  of  the  condyle-path.  The  wax  is 
well  chilled,  removed  and  laid  aside  for  a  minute  until  the  articulator  is 
prepared  for  reproduction  of  the  pitch  of  the  condyle-path.  The  spring 
is  unhooked,  and  the  gripping-screws  of  the  joint-slides  loosened.  The 
"squash"  bite  is  placed  in  position  on  the  models,  which  are  pressed 
firmly  to  place.  This  automatically  moves  the  articulator  condyle-paths 
into  correct  pitch.  By  tightening  the  gripping-screws  this  angle  is  main- 
tained. The  spring  is  hooked  and  the  case  is  ready  for  study  (Fig.  32). 
The  natural  occlusion  may  now  be  noted  for  diagnosis  and  classifica- 
tion. By  oscillating  the  articulator,  peculiarities  of  tooth  contact  may  be 
observed  as  by  no  other  means.  The  appliances  should  be  planned  with 
the  one  object  of  carrying  the  teeth  to  such  position  that  normal  jaw 
movement  may  be  carried  out  with  uniform  and  undisturbed  coniuci. 
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Fig.  30. 


Fig.  30 — Showing  chart  having  two  condyle-paths,  the  one  descending,  the 
other  horizontal;  (a)  represents  the  mandible  at  rest,  (b)  the  mandible  protruded 
with  the  condyle  following  the  descending  path.  The  buccal  compensating  curve — 
curve  of  "Spee" — is  in  harmony  with  the  angle  of  descent  of  the  path;  therefore, 
the  teeth  contact  in  the  bicuspid  and  molar  regions,  (c)  The  mandible  protruded 
with  the  condyle  following  the  horizontal  path,  showing  the  resulting  opening  in 
the  incisor  region. 
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Fig.  31. 


Fig.  31 — Showing  same  chart  as  in  Fig.  30,  except  that  the  teeth  are  arranged 
with  no  curve,  (a)  Representing  the  mandible  at  rest,  (b)  the  mandible  protruded 
with  the  condyle  following  the  horizontal  path.  The  teeth  are  seen  to  contact  in 
the  molar  and  bicuspid  regions,  (c)  the  mendible  protruded  with  the  condyle  fol- 
lowing the  descending  path,  showing  the  resulting  opening  in  the  molar  region. 
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When  this  is  accompHshed  the  writer  knows  that  harmony  will  result, 
and  it  is  his  belief  that  many  of  the  discouraging  failures  in  retention 
will  be  obviated  and  results  will  be  obtained  which  few  have  recognized 
and  still  fewer  have  experienced. 


Fig.  32. 


Fig.  32. — Two  cases  mounted  with  Snow  face  bow.  These  will  serve  to 
show  variance  in  distance  from  the  joint.  Note  that  the  upper  central  incisors 
in  the  one  above  are  on  a  line  with  the  distobuccal  cusp  of  tlie  upper  first  molar 
in  the  case  below. 


Discussion  of  Dr.  maugb's  Paper. 

The  value  of  the  paper  to  which  we  have  just 
Dr   $.  Itterrcll  UlcekS    listened  is,  I  beheve,  very  great.     The  influence  of 

PbilSdClpbitl.  that  paper  will  be  much  greater  than  we  shall  ap- 

preciate until  we  have  made  a  much  more  careful 
study  of  it  than  the  time  at  our  disposal  has  enabled  us  to  do.  It  is  of 
particular  interest  to  me,  because  you  will  remember  that  for  several 
years — in  fact,  almost  the  entire  time  I  have  been  engaged  in  the  practice 
of  orthodontia — I  have  been  much  interested  in  the  relation  between  the 
temporomandibular  articulation,  and  the  antagonization  of  the  teeth. 
Much  has  been  done  in  the  past  four  or  five  years  to  enlighten  us  in  this 
line.  The  paper  we  have  just  listened  to  will  do  much  tO'  lessen  the  ob- 
scurity with  reference  to  these  relations. 

The  essayist,  in  summing  up,  says  the  contact  between  the  upper  and 
lower  teeth  is  governed  by  the  temporomandibular  articulation.  This 
does  not  coincide  entirely  with  my  interpretation  oi  those  conditions.  I 
have  stated,  and  I  believe,  that  the  occlusion  of  the  teeth — their  antagoni- 
zation— the  different  conditions  brought  about  by  mouth-breathing,  the 
abnormal  conditions,  habits  of  thumb-sucking,  etc.,  are  factors  in  form- 
ing or  determining  the  formation  of  the  glenoid  fossa.  The  essayist 
says  that  the  glenoid  fossa  is  a  mere  depression.  I  would  take  excep- 
tion to  that.  It  is,  perhaps,  at  one  time  a  mere  depression  in  early  life. 
The  slight  depth  of  this  depression  in  early  life  allows  the  condyle  to 
rest  in  the  glenoid  fossa  in  one  of  many  different  places ;  the  occlusion 
of  the  teeth,  habits,  etc.,  may  influence  those  positions,  but  as  the  forma- 
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tion-of  the  glenoid  fossa  proceeds  during  the  life  history,  that  f<jrmation 
is  dependent  on  these  principles  ;  the  occlusion  of  the  teeth,  if  it  be  of 
one  character,  will  cause  the  formation  of  the  joint  in  one  way,  and  if 
of  another  character,  in  another  way.  The  growth  of  the  joint  is  aU.ng 
the  line  of  the  least  resistance :  growth  of  hone  takes  place  more  rapidly — 
as  is  proven  by  the  character  of  the  bone — where  the  pressure  is  the 
least.  Where  the  condyle  rests  longest,  therefore,  we  would  liavc 
the  least  development  and,  therefore,  the  deepest  portion  of  the  glenoi«l 
fossa.  It  is  with  reference  to  those  cases  where  the  joint  has  been  formed 
gradually  and  defmitely,  as  iniluencing  the  retention  of  the  teeth  where 
they  have  been  moved  by  orthodontic  procedures  in  a  comparatively 
short  time,  that  I  principally  wish  to  ask  your  attention.  While  I  am 
confident  that  the  several  conditions  which  I  have  mentioned  are  re- 
sponsible for  the  formation  of  the  glenoid  fossa  during  the  early  years 
of  the  child,  I  also  believe  that  many  cases  of  retention  failures  could 
be  traced  to  the  adverse  influence  of  the  temporomandibular  articulation 
after  it  has  reached  its  full  development.  Were  we  sufficiently  familiar 
with  the  relation  of  action  existing  between  this  joint  and  the  occlusion  of 
the  teeth,  I  am  sure  that  a  careful  study  and  application  of  the  princi- 
ples set  forth  by  the  essayist  will  help  us  to  avoid  many  of  these  pitfalls. 
I  wish  to  express  my  appreciation  to  Dr.  Waugh  for  the  work  he  has 
done  and  the  foundation  he  has  given  us  to  work  on,  but  I  feel  that  I 
can  not  discuss  the  subject  satisfactorily  until  I  have  time  to  try  in 
practice  the  principles  he  has  advanced. 

I  think  we  have  just  listened  to  a  very  scholarly 
Dr   Crnest  lUalkcr       paper,  one  well  worthy  of  study  by  all  of  us.    There 
lliW  Orleans.  is    much    of    value    in    it.    and.    at    the    same    time, 

there  are  a  few  errors  I  believe.  For  instance. 
it  was  stated,  or  illustrated  at  least,  if  not  stated,  that  the  compensating 
curve  of  Spec  does  exist,  and  it  was  demonstrated  with  arti- 
ficial teeth.  That,  perhaps,  left  the  impression  that  in  the  natural 
teeth  the  compensating  curve  of  Spec  would  be  operative,  which  is  not  the 
case.  In  artificial  dentures  it  is  important  to  provide  for  the  compensat- 
ing curve  of  Spec  and  to  have  the  molars  touch  at  the  same  time  as  the 
incisors  do.  P.onwill  laid  stress  on  the  balancing,  although  the  curve  was 
not  given  by  him  l)ccauso  the  condyle-path  was  horizontal  in  his  articu- 
lator. Even  in  prosthodontia  the  perfect  balance  that  may  be  oroiluced 
is  not  of  just  the  same  importance  in  the  mouth  as  it  would  appear  to  be 
when  operating  out  of  the  mouth,  for  the  reason  that  in  the  caf^  of  the 
artificial  teeth  we  are  not  engaged  in  moving  the  teeth  about  with  nothing 
between  them,  and  when  a  bolus  of  food  is  put  between  the  incisors,  even 
though  we  have  ilie  curve  of  Spec,  tne  balancing  is  at  once  lost  till  the 


64 

bolus  is  cut  through  ;  it  being  inoperative  at  the  very  time  it  is  most  needed. 
Until  the  contact  you  will  not  get  the  balancing  in  the  molars ;  still  the 
curve  should  be  given.  The  same  thing  applies  to  the  lateral  compensat- 
ing curve.  A  bolus  of  food  would  destroy  the  balancing  on  the  oppo- 
site side.  The  presentation  did  not  quite  give  the  correct  impression,  in 
that  the  illustration  would  make  us  believe  that  we  have  the  balancing 
occlusion  in  the  natural  teeth  on  one  side  to  balance  the  teeth  and  func- 
tion on  the  other :  that  the  buccal  of  the  lower  would  come  in  contact  with 
the  lingual  of  the  upper  on  the  opposite  side  from  that  on  which  they 
function.  This  is  an  error.  You  will  not  find  the  forward  or  lateral 
balance  in  one  per  cent,  of  the  natural  cases,  although  it  is  important  to 
produce  it  in  the  case  of  artificial  teeth.  In  the  nineties  I  read  a  paper 
before  the  American  Medical  Association  touching  upon  this  subject.  I 
believe  that  a  full  study  of  the  matter  would  lead  to  much  benefit  in  the 
treatment  of  the  pathology  of  the  pericementum,  as  well  as  in  orthodon- 
tia. I  still  believe  that  to  be  true,  but  my  innermost  feeling  on  the  subject 
is  not  so  enthusiastic  as  it  was  at  that  time,  because,  as  I  say,  these  balanc- 
ings do  not  occur  in  the  mouth  and  because  Dr.  Weeks  is  right  in  stating 
that  it  is  not  a  fact  that  the  shape  of  the  path  of  the  condyle  decides  the 
position  of  the  teeth  primarily.  The  bones,  hard  as  they  are,  and  which 
would  not  easily  be  penetrated  with  nerves  and  arteries,  are,  nevertheless, 
penetrated,  for  the  reason  that  the  bones  come  last ;  the  arteries  and  nerves 
were  there  first  and  the  bones  were  formed  around  them.  The  final 
growth  of  the  bone  comes  at  a  later  date  than  the  muscle,  too,  the  bone 
and  the  joints  are  shaped  and  influenced  by  the  functions  they  are  put  to. 
It  applies  likewise  to  the  articulation  under  consideration. 

We  have  in  the  deciduous  denture  very  little  of  this  compensating 
curve  and  very  little  descent  of  the  condyle ;  the  glenoid  fossa  is  almost 
horizontal,  but  it  is  not  to  say  that  it  is  that  way  because  of  the  deciduous 
teeth.  The  deciduous  teeth  take  their  shape  before  they  emerge  from 
the  bone,  and  the  fossa  is  adapted  to  the  function  required  of  it.  For 
it  to  be  so  that  the  condyle's  path  influences  the  formation  of  the  teeth 
you  would  be  obliged  to  have  these  influences  operating  when  the  primi- 
tive cusps  were  being  formed.  When  the  teeth  come  down  then  the  length 
of  the  cusps  influences  the  function  which  shapes  the  glenoid  fossa.  That 
is,  speaking  primarily.  Secondarily,  however,  if  we  straighten  a  set  in 
which  the  fossa  is  already  formed  and  in  which  there  are  enough  teeth 
left  in  harmony  with  the  shape  of  the  condyles  and  glenoid  fossa  for  the 
function  to  be  continued  as  established,  should  we  leave  one  or  two  teeth 
out  of  harmony  the  one  or  two  teeth  will  have  to  give  way.  Therefore, 
the  path  of  the  condyle,  although  influenced  by  the  sum  total  of  the 
teeth,  will  change  the  position  of  one  or   two  teeth  which  are  out  of 


harniony.  This  is  a  nialtcr  of  j^nxat  jji-actical  iniporlaiKx-  Ut  ux  .i-  oniio- 
(lontists.  We  must,  without  undcrratinj^^  the  iniix^rtancc  of  occlusion, 
give  more  attention,  I  beheve,  to  articulation ;  to  the  position  of  teeth  in 
function  than  some  of  us  have  done.  In  that  connection  I  would  like  to 
exhibit  a  new  form  of  cast.  I  say  new  because  it  has  not  been  before  this 
Society.  I  designed  it  in  1907  in  New  Orleans,  and  have  shown  it  to 
other  societies.  With  the  old  form  of  backward  extension  wc  could  not 
view  the  casts  from  the  back,  while  here  we  can  see  the  teeth  from  the 
lingual  aspect.  [Models  exhibited.]  In  treating  a  case  I  take  bites  from 
time  to  time  in  modeling  compound  to  study  the  occlusion  from  the 
lingual,  as  well  as  the  buccal,  aspect,  and  can  thus  the  better  watch  the 
progress  of  treatment.  The  final  articulation  can  be  gotten  in  the  mouth 
itself  in  orthodontia.  Bear  in  mind  the  fact  which  I  have  stated,  that  the 
lingual  cusps  are  of  importance  in  occlusion,  but  in  articulation  they  are 
very  seldom  in  function.  If  you  put  the  buccal  cusps  together  on  one 
side  you  find  the  lingual  are  not  touching,  and  no  teeth  are  touching  on 
the  other  side,  but  in  occlusion  you  must  consider  every  cusp.  They 
separate  in  grinding  because  the  buccal  cusps  of  the  lower  are  so  much 
higher  than  the  lingual,  and  the  reverse  with  the  uppers.  In  studying 
the  grinding  function  in  the  mouth,  after  the  occlusion  itself  is  correct. 
the  method  of  the  prosthodontist  of  using  a  thin  piece  of  carbon  paper, 
often  detects  some  point  touching  that  should  not  touch. 

A  study  of  this  subject  of  the  position  of  antagonism  in  the  function- 
ing of  the  jaw  emphasizes  the  importance  of  correcting  each  individual 
tooth  in  the  bicuspid  and  molar  region.  A  good  many  finished  cases  are 
illustrated  in  which  the  bicuspids  and  molars  are  not  all  properly  arranged. 
and  one  reason  why  the\-  get  out  of  position  later  is  because  of  their  not 
being  properly  articulated. 

About  two  years  ago.  before  the  Wisconsin  State 
Dr.  Ticdcrspld,         Dental  Society,  I  read  a  paper  on  mouth-breathing. 

IHilwaukCC.  its    influence   on    the   dental   arches   and   jaws,   and 

demonstrated  how  the  physiological  development  of 
tlie  mandible  and  glenoid  fossa  can  be  altered  by  the  inequality  of  muscu- 
lar action  due  to  nasal  stenosis.  Since  that  time  I  have  made  quite  a  num- 
ber of  dissections  of  infant  cadavers  and  I  was  surprised  to  find  that  the 
glenoid  fossa  was  comparatively  shallow  and  undeveloped.  I  have  been 
following  this  matter  up  very  closely,  and  I  hope  at  a  later  period  to 
demonstrate  that  a  knowledge  of  the  develi>pment  of  the  glenoid  fos.<;a 
would  play  an  important  part  in  the  correction  of  mouth  deformities. 

In  this  connection  I  will  show  on  the  screen  the  profile  of  a  patient 
suffering  from  Class  II.  Division  i  (Fig.  1).  The  patient  is  fifteen  years 
of  age  and  has  a  history  of   nasal   stenosis,  hypertrophy   of  turbinate 
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bones,  adenoids  and  enlarged  tonsils.  The  patient  was  anemic  and  poorly 
developed.  In  correcting  this  case  I  obtained  a  normal  relation  of  the 
upper  and  lower  teeth  when  the  mandible  was  voluntarily  brought  for- 
ward, and  thereby  obtained  great  improvement  in  the  facial  lines,  as 
illustrated  in  the  next  picture  (Fig.  2).  But  I  found  it  almost  impossible 
to  retain  the  teeth  in  that  position  because  the  glenoid  fossa  had  developed 
in  an  abnormal  position  due  to  inequality  of  muscular  action,  and  for  that 
reason  the  mandible  had  a  tendency  to  drift  distally  because  it  was  impos- 
sible for  the  condyles  to  rest  on  the  eminentia  articularis. 


Fig.   I. 


Fig.  2. 


For  that  reason,  I  am  confident  that  when  I  attempt  to  correct  Class 
II  abnormalities,  after  the  alveolar  processes  and  jaws  had  developed  and 
after  the  muscles  become  stronger  and  more  set,  that  the  treatment, 
notwithstanding  the  use  of  modern  retainers,  would  in  most  cases  prove 
futile.  I  have  come  to  believe  that  if  these  cases  of  abnormalities  were 
treated  during  the  time  when  the  dental  areas  were  developing  that  it 
would  be  an  easier  matter  to  permanently  correct  the  deformities. 

I  have  had  very  great  pleasure  in  hearing  this 

Dr.  OttOlenaui.         paper,   because,   just  as   I   said   when   I   heard   Dr. 

Hawley's  paper  at  St.  Louis,  I  thought,  it  marked  the 

beginning  of  a  new  era  of  treatment  by  enabling  us  to  determine  the 
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occlusal  or  normal  cur\r  of  the  arch,  so  1  Ijclirvc  wc  are  now  bcKinning 
seriously  to  seek  for  a  means  of  determininp;  the  normal  occlusal  planes 
of  the  teeth,  and  with  that  knowledge  we  will  later  on  find  a  way  of  estab- 
lishing those  planes.  It  has  also  been  my  feeling,  as  most  of  you  know. 
that  in  those  s])ecial  cases  of  Class  11,  in  which  some  of  my  friends  believe 
there  is  a  sui)ra-occlusion  of  the  lower  incisors,  there  is  not  really  a  supra- 
occlusion  of  the  lower  incisors,  but  the  patient  is  sufTering  from  a  lack  of 
vertical  develotpment  of  the  molars  and  bicuspids. 

OR 


Fig.  3. 


Fig.  4. 


1  will  consider  the  matter  of  Dr.  Waugh's  paper  for  a  moment  as 
I  understand  it,  and  as  the  first  two  gentlemen  discussed  it.  Drs.  Walker 
and  Weeks.  I  agree  with  what  they  said,  but  I  do  not  think  Dr.  Waugh 
said  the  path  of  the  condyle  controls  the  occlusal  plane  of  the  teeth,  but 
that  it  registers  it.  That  is  a  very  great  difference.  I  believe  the  truth 
is  that  they  are  independent,  and  that  they  are  developed  to  meet  the 
requirements  of  the  individual.  Tf.  for  any  reason,  there  is  a  lack  of  verti- 
cal development  of  the  molars  and  bicuspids,  the  lower  arch  and  mandible 
will  remain  in  an  abnormal  position,  and  the  glenoid  fossa  will  form 
around  the  head  of  the  condyle,  and  if  untreated  that  relation  may  be 
permanently  established.  In  treatment,  so  far  as  the  mandible  is  con- 
cerned, you  will  either  be  compelled  to  rearrange  the  occlusion  by  moving 
the  lower  teeth  forward  through  the  process,  leaving  the  chin  where  it 
is,  and  leaving  the  glenoid  fossa  unaltered,  or  else  you  must  rearrange  the 
glenoid  fossa  by  resorption.  While  Dr.  Cryer  proved  such  resoption  to  be 
a  possibility,  we  have  no  knowledge  to  prove  that  his  case  did  not  require 
some  fortv  years  or  longer  in  its  accomplishment,  and  that  is  rather  long 
for  orthodontic  treatment.  Therefore,  if  we  really  wish  to  properly  treat 
these  Class  II  cases  we  should  get  them  as  early  as  possible,  and  we  should 
realize  that  we  are  not  simply  to  work  for  a  proper  arrangement  of  the 
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teeth,  but  that  we  shall  retain  that  arrangement  and  position  of  the  man- 
dible until  permanency  shall  be  atained  by  the  formation  of  the  glenoid 
fossa  over  that  condyle  in  the  position  in  which  you  want  the  mandible 
to  be  maintained. 

I  think  these  articulators  may  be  of  immense  benefit  to  us  in  this 
way;  if  we  can  make  study  casts  in  the  beginning  and  establish  the  true 
relation  on  these  articulators,  taking  it  for  granted  that  they  are  accurate, 


Fig.  5. 


and  so  get  the  condyle-path  we  will  register  at  the  moment  the  condyle- 
path  which  agrees  with  the  teeth  as  they  are,  and  this  will  also  indicate  to 
us,  I  think,  too  great  an  open  bite  in  the  molar  region  when  the  incisors 
are  in  contact.  That  will  show  us  how  much  to  elevate  the  molars  and 
bicuspids  of  the  lower  jaw.  If  we  can  elevate  them  sufficiently  we  will 
also,  by  establishing  the  normal  plane,  prevent  a  distal  return  of  that  man- 
dible, and  to  that  extent  help  in  the  formation  of  a  glenoid  fossa,  which 
will  retain  the  mandible  in  the  position  desired. 
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I-'ortunatcly   1  have  with  iiic  models  illustrating 
Dr.  Alfred  P.  Rogers,    infra-occlusion  of  the  lateral  halves.    Fig.  3,  is  a  case 
Boston.  where  it  was  necessary  to  rearrange  the  whole  occlu- 

sal plane. 
Fig.  4  illustrates  the  condition  of  the  bite  after  the  application  of  the 
apparatus  and  before  the  vertical  development  had  taken  place. 

Fig.  5  illustrates  an  apparatus  worn  on  the  upper  arch,  by  means  of 
wliich  the  infra-occlusion  was  corrected. 


Fig.  6. 

Fig.  6  illustrates  the  same  model  after  the  molars  and  bicuspids  had 
almost  come  into  occlusion.  The  molars  were  brought  into  their  occlusal 
relation  by  means  of  small  intermaxillary  elastics  applied  to  hooks, 
soldered  to  bands  on  each  molar.  I  think  this  illustrates  the  principle 
under  discussion  to-day. 

With  the  removal  of  this  apparatus  I  find  that  the  patient  has  no 
tendency  to  bite  back  into  the  old  position. 

I  once  saw  a  case  in  Dr.  Ottolengui's  office.  It  was  a  pleasure  to 
me  to  note  that  the  child  could  not  bite  back  into  the  oUl  jiosition  without 
great  discomfort,  which  seems  to  show  that  a  change  in  the  glenoid  fossa 
must  certainly  have  taken  place. 

In  listening  to  tiie  discussion  of  Drs.  Weeks  and 

Dr.  Ulaugh.  Walker  I  could  not  make  up  my  mind  as  to  whether 

thev  tried  to  emphasize  the  points  I  brought  out.  or 
were  trying  to  contradict  them.  If  Dr.  Weeks  intended  to  refute  any- 
thing I  said  I  most  assuredly  feci  he  failed  to  do  ^n. 
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We  talk  of  the  change  of  the  condyle-path  with  advancing  years. 
Here  is  a  picture  from  "Turner's  Prosthetic  Dentistry"  that  I  chanced 
to  bring.  It  is  a  case  of  the  "Lymphatic  Temperament."  We  see  a  com- 
pensating curve  there.  The  teeth  are  worn  down,  the  cusps  being 
obHterated  (Fig.  7).        ' 


Fig  .  7. 

For  every-day  work  we  must  have  apparatus  which  will  reproduce 
with  sufficient  accuracy  the  anatomical  relations  of  the  alveolar  ridges 
to  the  joint  and  the  pitch  of  the  condyle-path  for  practical  purposes.  We 
can  not  reproduce  it  absolutely ;  that  would  require  too  much  time. 

The  discussion  of  the  gentlemen  who  criticised  and  commented  on 


Fig.  8. 


the  shape  of  the  glenoid  cavity  and  its  influence  in  controlling  the  move- 
ments of  the  mandible,  considered  those  parts  as  we  see  them  in  the 
museums  in  the  dried  specimens.  We  want  to  reproduce  these  relations 
as  they  are  in  the  living  subject.  In  Fig.  8  we  have  the  head  of  the 
condyle  in  the  glenoid  cavity.    It  is  just  bone. 

In  Fig.  9  we  have  the  living  specimen,  and  the  condyle  does  not  fit 
closely  to  the  cavity.     Note  the  relation  of  the  head  of  the  condyle  to 


the  temporal  hone.  The  iiiarticiilar  cartilage  with  the  two  synovial  sacs 
interred.  Dr.  Walker  said  that  in  prosthodontia  we  want  a  balancing 
contact,  yet  we  do  not  need  that  with  the  natural  teeth.  I  said  in  the 
paper  that  normal  occlusion  is  an  ideal.  I  do  not  mean  to  detract  in  any- 
thing- I  say  from  the  value  of  normal  occlusion.  In  how  many  skulls  of 
the  thousands  examined  have  the  comparative  anatomists  found  normal 
occlusion  ?  It  is.  however,  the  ideal  toward  which  we  should  work.  Be- 
cause Dr.  \\'alkcr  is  not  quite  so  enthusiastic  to-day  about  the  value  of 
this  as  he  was  in   t8(^  shoidd  not  militate  against  our  taking  it  up  and 
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studying  it.  He  knows  so  much  about  it  from  his  original  studies  that 
to  him  it  may  seem  common,  but  he  should  not  discourage  us  in  the  de- 
velopment study  and  development  of  this  most  practical  consideration. 
There  is  surely  an  opportunity  by  following  this  up  to  make  our  work 
easier  and  more  efficient. 

I  omitted  to  speak  of  the  face-bow  in  discussing 
Dr.  Ulalkcr.  Dr.   W'augh's  paper.      I   think   that   fills  a  long-fcit 

want.  Some  of  the  measurements  secured  by  it  were 
such  as  could  not  be  had  by  my  method.  I  wanted  to  ask  Dr.  Waugh  in 
closing  if  he  could  give  us  the  date  of  publication  of  Dr.  Mayes's  work. 
We  have  all  the  other  dates  in  his  paper,  with  the  exception  of  that  one. 
and  it  would  help  us  to  be  able  to  read  Dr.  Hayes's  work. 


malocclusion  from  the  Dentist's  Standpoint. 


By  Dr.  E.  E.  Hall,  Columbus,  Ohio. 


Malocclusion,  as  studied  by  the  specialist,  is  viewed  from  an  entirely 
different  standpoint  from  that  from  which  the  dentist  looks  at  it. 

Whereas,  the  specialist  devotes  his  attention  to  the  study  of  the 
diagnosis,  classification  and  treatment,  especially  of  the  cases  of  youth, 
the  average  dentist,  not  having  grasped  the  principles  of  diagnosis,  is 
still  looking  through  a  glass  darkly,  as  it  were,  at  cases  of  malocclusion 
presenting,  with  the  result  that  he  misses  malocclusion  in  the  children's 
mouths,  from  a  lack  of  knowledge  of  what  to  look  for,  and  the  cases 
which  he  treats  ore  usually  those  of  adults. 

The  theory  of  non-extraction  has  arisen  before  the  practice  of  ex- 
traction has  been  buried  as  it  should  be  under  the  sod  of  error  and  false 
teaching. 

Hence,  the  older  dentists  daily  pass  in  review  in  the  adult  mouths 
the  results  of  the  extraction  of  first  molars  and  other  valuable  teeth  in 
the  mouths  of  their  earlier  patients.  Their  chickens  have  come  home 
to  roost,  as  the  saying  goes,  and  to  those  that  have  had  their  eyes  opened 
to  their  error  in  the  treatment  of  malocclusion  by  extraction,  the  tooth- 
less spectre  of  their  earlier  mistakes  haunts  even  their  waking  hours. 

Now  the  progressive  trend  of  dentistry  has  been  along  conservative 
lines,  it  is  true,  but  it  takes  many  years  for  the  average  dentist  to  gain 
the  theory  and  practice  of  conservation  of  the  dental  organs  which  the 
present-day  graduate  starts  out  with  when  he  leaves  his  Alma  Mater. 
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Also,  in  manipulative  skill,  the  avcra^^c  dcniist  is  umioubtcdly  clever, 
and  for  years  he  has  been  pattiiii,^  himself  on  the  back  and  posing  as  a 
member  of  a  progressive  profession,  blissfully  ignorant  that  the  train  of 
progress  on  which  he  sui)posed  he  was  traveling  had  switchefl  his  coach 
on  to  the  siding  of  "Lost  Opj)ortunity."  which  simply  implies  that  he 
has  been  unable  to  keep  up  with  all  the  advancements  in  dentistry,  and 
especially  with  those  in  orthodontia. 

The  development,  then,  of  the  science  of  orthodontia  has  brought  a 


Fig.   I. 


Fig.  2. 


new  era  to  dentistry,  in  the  knowledge  of  the  value  of  the  individual  teeth 
of  both  deciduous  and  permanent  sets,  and  the  danger  of  the  lack  of  their 
conservation.  In  other  words,  the  greatest  insurance  for  the  preservation 
of  the  teeth  is  the  preservation  of  a  normal  occlusion. 

Also,  this  new  era  has  shown  the  dependence  of  the  dentist  on  the 
orthodontist  and  the  wisdom  of  referring  the  cases  of  malocclusion 
to  him. 

If  the  dentist  does  his  duty  in  these  respects,  the  younger  generation 
will  not  become  the  specters  of  his  old  age.  grinning  at  him  with  re- 
formed dental  arches  and  distorted  mouths,  but.  on  the  other  hand;  if  he 
does  his  full  dutv  by  his  patients  as  before  mentioned,  he  may  confi- 
dently expect  to  be  ministered  unto  his  dotage  by  such  visions  of  beauty 
as  surpass  the  imagination. 

But  to  show  you  that  the  dentist  has  not  yet  been  able  to  fully  appre- 
ciate the  benefits  of  this  new  era  in  tlentistry.  in  which  conservation  of 
the  dental  organs  is  the  watchword,  let  me  present  a  few  cases  (which 
come  from  the  other  man's  practice ")  that  will  support  my  arguments. 

Fie.  I  illustrates  a  case  of  malocclusion  which  is  somewhat  typical 
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of  the  loss  of  the  lower  first  molars,  exhibiting  a  deep  overbite  of  the 
incisors  from  the  early  extraction  of  these  teeth. 

Fig.  2  shows  the  inharmony  in  the  arches  from  the  extraction  of 
upper  first  molars  and  lower  left  first  molar,  resulting  in  a  lingual  occlu- 
sion of  the  upper  arch  on  the  right  side  and  a  crippled  occlusion  on  the 
left  side. 

This  patient  as  a  child  was  assured  by  the  dentist  after  he  had  ex- 
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Fig.  4. 


tracted  the  first  molars,  that  the  second  molars  would  in  time  move 
forward  and  entirely  close  the  space. 

Fig.  3  is  a  malocclusion  caused  by  the  extraction  of  five  lower 
molars,  three  upper  bicuspids  and  one  upper  molar.  In  this  case  it  will 
be  noted  that  the  incisors  remaining  had  to  do  the  service  of  the  lost 
molars,  and  the  bicuspids  have  been  worn  down  so  that  their  incisal 
edges  have  become  broad  grinding  surfaces ;  Nature's  only  means  of 
compensation. 

The  occlusal  views  of  the  upper  and  lower  casts  of  this  case  in 
Fig.  4  show  the  broad  facets  upon  the  incisors  more  clearly,  as  well  as 
the  changes  in  the  arches  due  to  the  extractions. 
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Fig. 


Fig.  6. 


Fig.  7. 


Fig.  8. 


Fig.  9- 


1"k;.    lo. 
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Fig.  5  illustrates  a  malocclusion,  which  three  bridges  and  five  por- 
celain crowns  failed  to  remedy,  wherein  a  previous  visit  to  the  ortho- 
dontists would  have  secured  a  nearer  approach  to  the  normal  in  occlusion 
in  a  mouth  badly  mutilated  from  extraction. 

Fig.  6  exhibits  the  result  in  a  case  of  extraction  of  cuspids  for  the 
purpose  of  "regulation."  As  it  was  a  simple  class  I  (Angle)  case, 
the  loss  of  these  teeth  under  any  circumstances  would  be  inexcusable 
by  the  orthodontist. 

Fig.  7  represents  the  occluded  teeth  of  a  patient  who  may  really 
be  said  to  have  been  suffering  from  a  malocclusion.  The  lower  incisors 
were  biting  into  the  upper  gums,  and  pyorrhea  was  much  in  evidence.  It 
is  no  wonder  that  he  had  a  history  of  intestinal  disorders,  indigestion  and 
pyorrhea  after  the  loss  of  so  many  teeth  and  with  such  a  malocclusion. 

Fig.  8  represents  the  improvement  in  the  conditions  after  bridge- 
work  and  treatment  of  the  pyorrhea,  which  resulted  in  improvement  of 
the  general  health. 

Fig.  9  exhibits  an  "open-bite"  case  in  which  the  only  two  points  of 
contact  between  upper  and  lower  arches  are  the  occluding  cusps  of  the 
upper  and  lower  second  molars  on  each  side.  This  case  was  treated  by 
the  removal  of  the  pulps  of  the  upper  and  lower  second  bicuspids  and 
second  molars,  the  teeth  being  shortened  by  grinding  until  occlusion  of  the 
anterior  teeth  was  obtained.  The  result  shown  in  Fig.  lo  enabled  the 
patient  to  chew  his  food  and  he  gained  twenty-six  pounds  in  three  months 
after  the  treatment.  It  will  be  seen,  however,  that  the  result  is  still  a 
malocclusion.  In  proper  sequence,  this  patient  should  have  been  referred 
to  the  rhinologist  for  removal  of  adenoids,  to  the  orthodontist  for  correc- 
tion of  malocclusion  at  an  early  age,  and  then  to  the  dentist  for  dental 
services,  if  needed. 

In  view  of  these  serious  malocclusions,  some  of  them  occuring 
largely  as  a  result  of  needless  extraction  of  teeth,  it  is  evident  that  the 
education  of  the  dentist  along  the  lines  of  the  orthodontist's  work  is 
necessary  before  the  laity  in  general  can  be  properly  informed  of  the 
great  benefits  accruing  from  a  correct  diagnosis  of  malocclusion,  and 
especially  from  early  treatment  of  incipient  malocclusions,  as  well  as 
from  an  intelligent  understanding  of  the  relations  between  naso-pharyn- 
geal  troubles  and  deformed  dental  arches. 

Therefore,  it  is  my  earnest  hope  that  the  American  Society  of  Ortho- 
dontists will  consider  this  question  of  the  education  of  the  dentist  at  least 
in  the  first  principles  of  orthodontia. 

Just  how  this  may  be  done,  I  cannot  say,  but  already  through  your 
society  papers,  and  as  a  result  of  your  treated  cases  being  under  the  ob- 
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servation  of  the  family  dentist,  much  along  the  line  of  education  in  ortho- 
dontic principles  has  been  disseminated. 

In  conclusion,  1  will  say  that  when  the  dentist  appreciates  fully  the 
idea  of  noniial  occlusion,  the  integral  value  of  the  individual  teeth  and 
the  hindrances  to  the  natural  and  normal  development  of  the  dental 
arches,  then,  indeed,  will  the  era  of  dental  conservation  be  seriouslv 
begun  and  the  field  of  the  specialist  will  be  firmly  established  because  of 
its  distinct  need  and  service  to  humanitv. 


Discussion  of  Dr.  trail's  Paper. 


Mr.    President    and    Gentlemen : — 1    have    been 
Dr.  Voung.  very   much   interested   in   this  paper  because  of   the 

fact  that  it  has  been  presented  by  a  man  not  a 
member  of  our  Society,  and  one  who  is  not  devoting  special  attention 
to  the  correction  of  malocclusion.  I  think  you  will  all  agree  with  me 
that  Dr.  Hall  has  been  paying  attention  to  malocclusion,  although  he 
is  not  treating  malocclusion  as  we  do,  but  rather  from  the  prosthetic 
standpoint.  I  think  his  paper  can  be  taken  as  a  very  good  proof  that  the 
rank  and  file  of  the  dental  profession  are  not  as  familiar  with  the 
occlusion  of  the  teeth  as  they  should  be.  If  that  were  not  the  case  Dr. 
Hall  would  not  have  such  models  to  present  to  us  as  he  has  shown  to- 
day. It  seems  a  pity  that  educated  people,  and  people  with  means, 
should  be  allowed  to  grow  to  adult  age  with  their  teeth  in  the  condition 
of  the  man  whom  the  Doctor  said  was  a  hanker,  and  his  father  before 
him  a  banker.  There  was  a  man  who  certainly  did  not  have  any  way 
of  masticating  his  food.  It  all  goes  to  prove  that  the  majority  of  men 
in  the  dental  profession  are  simply  looking  for  cavities,  and  are  stoppers 
of  holes,  as  a  rule.  Dr.  Hall  is  an  exception,  and  he  deserves  a  great 
deal  of  credit  for  calling  his  patients'  attention  to  the  necessity  for 
doing  something  in  these  cases.  There  has  been  a  feeling  for  many 
years  that  it  is  not  advisable  to  insert  a  bridge  for  one  tooth.  I  was 
criticised  severely  for  advocating  the  removal  of  the  enamel  of  a  molar 
and  bicuspid  to  supply  a  lost  lower  molar — not  by  the  patient,  but  by  the 
dental  profession.  They  thought  this  tooth  was  not  of  sufficient  con- 
sequence to  warrant  the  grinding  down  of  two  comparatively  sound 
teeth  to  put  in  such  a  bridge :  but  when  you  realize  what  happens  to  the 
remaining  teeth,  and  how  little  occlusion  the  patient  has  in  a  few  years 
on  the  side  where  the  lower  molar  is  missing,  you  must  agree  with  Dr. 
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Hall  that  it  is  very  advisable  to  do  this  very  thing.  At  the  present  time, 
since  the  introduction  of  cast  gold  inlays,  it  is  not  necessary  to  put  full 
caps  on  these  teeth. 

Very  few  general  practitioners  are  advocating  the  insertion  of  a 
single  molar  tooth  for  their  patients.  They  think  they  do  the  patient 
good  service  to  let  them  go.  I  think  they  would  soon  abandon  that 
idea  if  they  would  take  accurate  impressions,  and  make  casts  of  these 
cases  and  study  them  from  year  to  year,  and  thus  find  out  what  is 
occurring  in  such  mouths. 

The  case  of  the  open  bite,  or  infra-occlusion  in  the  anterior  part 
of  the  mouth  (Fig.  9),  would  seem  to  prove  that  there  is  sometimes  an 
over-development  in  the  bicuspid  and  molar  region,  because  he  showed 
conclusively  by  the  second  picture  (Fig.  lo)  that  he  had  shortened  the 
molar  teeth  and  brought  the  anterior  teeth  pretty  close  together. 
Dr.  Rail.  They   were  together. 

Dr.  Voting.  You  simply  shortened  the  posterior  teeth  ? 

Dr.  Ball.  Yes. 

'  That    proves    that    there    may    be    a    constant 

Dr.  Vouns.  elongation    of    the    molars    and    bicuspids,    due    to 

sleeping  with  the  mouth  open.     I  think  that  a  point 
worthy  of  serious  consideration. 

I  want  to  say  just  a  word.     The  essayist  has 

Dr.  GOOdC.  said   one  thing  that  might  be  used  as  a  slogan  by 

dentists.     He   said  that   in   the  preservation   of   the 

human  teeth  the  first  thing  to  be  considered  is  normal  occlusion,  and  the 

second,  prophylaxis.     That  ought  to  be  placed  on  the   fence-posts  and 

bill-boards  all  over  the  country,  so  that  people  could  see  it. 

The  open  bite,  I  believe,  is  due  to  nasal  stenosis, 
Dr.  TiCdmpkl.  because  it  has  a  tendency  to  allow  the  mandible  to 
develop  into  an  obtuse  angle.  In  examining  a 
large  number  of  cases  of  malocclusion,  where  the  anterior  teeth  were 
found  to  be  in  infra-occlusion,  the  mandible  usually  had  developed  into 
the  shape  of  an  obtuse  angle,  and  the  patient,  in  each  case,  gave  a  history 
of  some  form  of  nasal  stenosis.  Dr.  Case  brought  this  out  several  years 
ago,  and  has  illustrated  it  in  his  text-book. 

The  failure  of  the  mandible  to  develop  normally  is  usually  due  to 
gravity  and  inequality  of  muscular  action.  To  correct  this  deformity  in 
pronounced  cases,  it  would  be  necessary  to  resort  to  surgical  procedure. 

I  think  it  is  interesting  for  us  to  note  the  effect 

Dr.  1>awley.  of  a  real   study  of  occlusion  upon  a  man  who  has 

been  brought  into  that  study  through  his  work  as 

Dr.  Hall  has,  and  it  should  be  a  source  of  gratification  to  consider  in 
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ihc  lis^lit  uf  what  lie  has  slunvii  on  the  screen  (cases  whicli  arc  familiar 
examples)  of  the  con(htions  that  we  are  really  i)reventing.  I  felt,  while 
listening  to  his  paper  and  thinking  of  the  models,  that  it  was  reallv  a 
source  of  a  great  deal  of  gratification  that  there  arc  some  people,  of  the 
future  generation  at  least,  that  would  he  in  hetter  condition  than  these. 

I  know  that  Dr.  Hall  has  hecn  very  serious  in  his  consideration  of 
such  problems,  and  has  been  striving  to  do  the  best  he  can  for  his  people, 
but  his  pictures  show  really  how  far  short  are  the  ends  which  mav  be 
accomplished  without  the  benefit  of  orthodontic  treatment. 

I  was  much  interested  in  the  whole  subject,  and  would  second 
what  Dr.  Young  said  about  the  restoration  of  single  teeth.  I  have  had 
a  number  of  struggles  with  dentists  in  regard  to  that  very  question — 
the  >ubstitution  of  a  single  tooth  in  the  mouth.  I  do  not  question  that 
it  is  because  those  dentists  have  not  studied  the  occlusion  of  the  teeth, 
and  do  not  realize  the  injury  that  the  loss  of  a  single  tooth  may  do  to 
the  mouth. 

I   think  we  should   be  grateful  to   Dr.  Hall   that  a  member  of  the 
profession  outside  the  ranks  of  the  orthodontia  specialists  should  show 
such  an   appreciation   of  the  work   of   the   American    Society  of  Ortho 
dentists. 

I  am  a  very  good  example  of  a  man  who  is 
Dr.  Ulm.  C  TIshcr.  not  an  orthodontist,  but  who  has  come  a  long 
distance  to  learn  what  you  gentlemen  are  doing. 
and  why  :  also,  what  you  would  have  the  dentists  do.  I  have  taken,  in 
recent  \ears,  a  great  interest  in  orthodontia,  and  to-day  make  models 
of  a  great  number  of  my  cases  to  see  if  they  should  be  referred  to  the 
orthodontist.  I  have  only  done  this  within  the  past  eighteen  months. 
Before  then  I  never  had  it  impressed  upon  me  what  occlusion  meant. 
and  I  think  this  interest  was  first  stimulated  by  the  reports  of  this  Society 
as  published  in  Items  of  Interest.  I  am  following  the  work  closely, 
not  with  any  anticipation  of  ever  becoming  an  orthodontist,  but  I  feel 
I  cannot  give  the  proper  services  to  my  patients  unless  I  do  know  more 
about  it.  I  do  not  feel  T  know  when  a  case  should  be  referred  to  an 
orthodontist  unless  1  make  models  and  study  the  subject  of  occlusion. 

Dr.  Hall  has  given  us  a  very  instructive  paper. 

Dr.  lllunroe.  I   have  been  particularly  interested  along  the  line  of 

malocclusion,  and,  being  more  of  a  general  prac- 
titioner than  an  orthodontist,  I  am  glad  he  has  brought  the  attention  of 
this  Society  to  the  fact  that  many  dentists  do  not  appreciate  the  occlusion 
of  the  teeth.  I  have  often  wished  that  this  important  matter  could  be 
more  (Irmlv  impressed  on  the  minds  of  the  dentists,  for  I  venture  to 
think   that    a    large    majorit\- — T    hardly    know    what   percentage — would 
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scarcely  know  what  occlusion  means  if  asked  what  teeth  occlude  with 
one  another.  I  have  endeavored  ever  since  I  attended  the  Angle  School 
to  give  especial  attention  to  malocclusion  and  the  proper  alignment  of 
the  teeth,  as  well  as  to  the  substitution  of  needed  teeth.  I  enjoyed  the 
paper  because  it  comes  home  to  me  and  impresses  me  more  indelibly, 
that  I  should  advise  my  patients  more  and  more  along  the  lines  of 
proper  occlusion. 

I    am    heartily    in    accord    with    Dr.    Fisher    in 

Dr.  i^aii.  regard  to  making  models  of  cases  which  come  our 

way.   because   we   get   a   clearer    conception   in   that 

manner  than  it  is  possible  to  get  from  the  mouth.     If  more  dentists  did 

this  the  good  to  be  accomplished  might  be  a  great  deal. 

The  percentage  of  dentists  supporting  orthodontists  is  too  low. 
You  have  taken  the  stand,  some  say,  that  you  do  not  care ;  that  you 
will  get  along  without  the  dentist's  support.  How  about  the  general 
public?  I  am  thinking  about  the  great  good  you  will  accomplish  if 
you  convince  the  dentist  that  he  should  support  you.  You  must  get 
down  to  the  dentists  and  labor  with  them  and  show^  them  the  advantages 
which  come  to  tJicir  clientele  through  your  work,  and  you  will  thus 
accomplish  much  more  than  you  are  doing  at  the  present  time. 


Che  field  of  Osteoplastic  Operations  for  the  Correction  of 
Deformities  of  the  ]aws. 


By  W.  Wayne  Babcock,  M.D.,  Philadelphia. 
Read   before   the   American   Society   of    Orthodontists   at   Cleveland,    1909. 


Mr.  President  and  Members  of  the  Society :  It  is  unnecessary  to 
remind  you,  whose  specialty  includes  this  very  subject,  of  the  importance 
of  all  methods  useful  in  correcting  deformities  of  the  jaw.  I  may,  how- 
ever, emphasize  the  fact  that  your  art  has  not  merely  a  cosmetic,  esthetic 
and  utilitarian  purpose,  but  that  it  may  subserve  also  a  deeper  function — 
an  influence  on  the  very  character  of  the  individual  treated.  Especially  is 
this  true  when  the  deformity  treated  is  of  high  grade.  It  is  mar\'elous 
how  a  timid,  shrinking,  diffident  person,  with  a  narrow,  contracted  chest 
and  poor  physique  is  transformed,  by  the  correction  of  mouth-breathing, 
malocclusion  or  unsightly  deformity,  into  an  individual  with  initiative, 
stamina  and  force  of  character.  Often  the  change  in  character  is  ap- 
parent within  a  few  weeks  after  the  operative  treatment.  Many  of  you. 
doubtless,  can  recall  instances  in  which  the  timid  have  been  made  bold : 
the  stupid,  intellectual ;  the  diffident  and  dependent,  self-reliant,  by  the 
correction  of  abnormalities  of  the  mouth  or  naso-pharynx.  Who  could 
conceive  of  a  Xapoleon.  Wellington.  Washington  or  Grant  with  a  reced- 
ing chin,  with  a  highly  arched  palate,  with  adenoids  or  a  marked  degree 
of  malocclusion  ? 
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Orthodontia  is  but  a  special  field  of  surgery,  as  it,  no  doubt,  has  oc- 
curred to  you.  You  have  wonderfully  specialized  the  mechanical 
measures  for  correcting  the  deformities  of  the  jaw.  As  general  surgeons, 
we  can  hardly  keep  pace  with  you  and  it  is  difficult  for  us  to  realize  how 
much  you  can  accomplish  in  a  bloodless  way.  I  am  not  sure  but  that 
orthodontia  should  be  considered  a  part  of  orthopedic  surgery,  or  the  sur- 
gery which  deals  with  the  corrections  of  the  various  bodily  deformities. 
Orthopedic  surgery,  at  times,  employs  only  the  "dry"  or  "bloodless" 
surgical  methods,  such,  for  example,  as  those  exemplified  by  Dr.  Lorenz 
during  his  visit  to  this  country.  This  is  the  type  of  treatment  used  by 
orthodontists,  and  it  requires  weeks,  months  or  years  for  the  attainment 
of  desired  results.  Then  there  is  the  wet  or  bloody  form  of  orthopedic 
surgery,  which  attempts  to  correct  a  deformity  at  once,  usually  by  an 
open  operation.  The  Lorenz  operation,  for  congenital  dislocation  of  the 
hip,  is  only  applicable  to  young  children,  and  then  in  only  a  percentage 
of  the  cases.  For  the  others,  there  is  left  a  cutting  operation,  such  as  that 
of  Hofifa,  which  attempts  the  formation  of  a  new  socket.  Likewise  in 
correcting  clubfeet,  knockknees,  bowlegs  and  the  like,  some  may  be 
treated  by  appliances,  others  require  operative  intervention.  So  it  is  in 
orthodontia ;  there  is  a  residuum  of  cases  requiring  the  knife.  Strangely 
enough,  orthopedic  surgeons  do  not  seem  to  have  realized  that  the  surgi- 
cal principles  they  are  successfully  applying  to  other  parts  of  the  body 
may  likewise  be  applied  to  the  mandible  and  superior  maxillary  bone. 
That  we  may  better  realize  what  may  be  done  with  the  maxillae,  it  is  im- 
portant for  us  to  understand  what  has  been  done  with  the  bones  of  other 
parts  of  the  body. 

Bones  depend  for  their  growth,  size  and  shape. 
CbC  6rowtb  of  Bones  ^''-PO'^  the  law  of  adaptation  of  form  to  function.  As 
after  Operations.  the  individual  grows,  the  use  to  which  the  part  is 
put  determines  its  particular  shape.  The  chief 
growth  of  bone  comes  from  the  periosteum  or  surrounding  membrane. 
This  is  true  of  the  mandible,  and,  to  a  lesser  degree,  of  the  superior 
maxilla.  The  regenerative  power  of  the  periosteum  is  remarkable.  In 
the  case  of  the  femur,  for  example,  if  the  shaft  be  removed,  leaving  the 
periosteum  behind,  and  then  if  by  a  suitable  cast  or  appliance  the  thigh 
is  prevented  from  shortening,  the  periosteum  may  proceed  to  develop  a 
new  shaft.  At  first  a  flat  layer  of  bone  forms,  but  this  gradually  becomes 
rounded,  and  after  a  number  of  months  the  new  shaft  may  show  almost 
precisely  the  same  shape  as  that  of  the  original  bone,  so  that  the  contour 
of  the  new  femur,  as  shown  by  the  X-ray,  may  finally  be  almost  indis- 
tinguishable from  that  of  the  normal  bone.  Likewise  with  the  tibia,  which 
has  a  shaft  with  flat  surfaces,   as   it   re-forms   after   removal   from   the 
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periosteum,  it  assumes  in  just  the  same  way  almost  the  precise  form  of 
the  bone  that  was  there  before,  with  muscles  reattached  and  with  the 
grooves  and  eminences  reproduced.  This  illustrates  the  wonderful  repro- 
ductive power  shown  by  the  periosteum  of  the  long  bones  of  the  body. 
Not  many  years  ago,  if  the  shaft  of  the  tibia  or  femur  were  lost,  the  only 
thing  to  be  done  was  to  amputate  the  leg.  Xow  we  preserve  the  peri- 
osteum and  look  forward  to  the  reproduction  of  a  new  bone. 

Again,  when  pus  formed  under  the  periosteum,  the  surgeon  formerly 
used  the  curette,  and  scraped  away  a  part  of  the  inner  or  bone-forming 
layer  of  the  periosteum.  The  curette  should  never  be  used  on  the  perios- 
teum, and,  as  a  rule,  the  greatest  care  should  be  taken  in  handling  and 
preserving  this  membrane.  If  the  bone  be  dead,  leave  it  if  you  can  safely 
do  so,  until  the  periosteum  has  thickened,  acquired  some  strength  and  has 
loosened  from  the  dead  bone,  so  that  the  dead  bone  may  be  removed 
without  injury  to  the  periosteum.  Not  only  has  it  recently  been  realized 
that  we  can.  by  preserving  the  periosteum,  pave  the  way  for  the  renewal 
of  the  great  bones  of  the  extremities,  but  it  has  been  known  for  years 
that  the  mandible  will  often  regenerate  if  exfoliated  after  necrosis.  The 
only  trouble  has  been  the  difficulty  in  holding  the  soft  tissues,  so  that  the 
new  bone  would  be  molded  into  proper  shape.  Also  when  we  lose  or 
remove  a  part  of  the  mandible,  it  is  possible  to  provide  for  its  replace- 
ment or  repair  by  utilizing  the  adjacent  periosteum.  If  we  have  a  gap  in 
one  of  the  long  bones,  and  the  periosteum  is  insufficient,  by  separating  a 
flap  of  the  periosteum  from  an  adjacent  portion  of  bone  and  by  swinging 
the  flap  across  the  gap,  one  may  provide  for  the  repair  of  the  defect. 
The  connecting  periosteal  strip  or  bridge  usually  remaining  after  a  frac- 
ture is  especially  valuable  in  favoring  union  of  the  broken  bone.  We 
may  apply  this  principle  of  the  periosteal  bridge  in  correcting  defects  in 
the  mandible. 

If  w'e  divide  the  mandible,  for  example,  and  leave  a  marked  gap 
between  the  divided  ends  of  the  bone,  if  a  periosteal  bridge  be  present,  the 
gap  will  gradually  be  filled  in  with  new  bone,  and  a  permanent  alteration 
in  the  shape  of  the  mandible  may  be  secured  with,  perhaps,  little  loss  in 
the  strength  of  the  bone. 

With  this  brief  reference  to  the  regeneration 
the  Sphere  of  the  °^  bone,  what  aid  may  the  surgeon  be  to  the  ortho- 
Surgeon  in  Orthodontia,  dontist  ?  In  the  first  place,  surgery,  as  a  rule,  is  not 
to  be  resorted  to  for  the  correction  of  minor  defects, 
nor  even  for  marked  abnormalities  that  may  be  corrected  by  the  known 
orthodontic  procedures.  I  take  it,  however,  that  the  jaw  that  is  deformed 
belongs  to  the  patient,  and  that  the  patient  has  the  option  of  deciding 
what  he  shall  have  done  to  that  jaw.    The  final  decision  must  rest  with 
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the  patient  in  many  of  the  severe  cases.  The  patient  is  to  be  advised  as 
to  the  probabiHties  and  dangers,  and  of  the  best  course  of  treatment.  If 
he  has  a  deformity  beyond  the  range  of  any  orthodontic  procedure,  and  he 
decides  to  elect  surgical  methods,  after  the  risks  have  been  explained,  he 
should  have  the  choice  of  doing  so.  If  a  patient  have  a  very  high  grade 
of  deformity,  which  will,  perhaps,  take  a  year  and  a  half  or  two  years  for 
its  correction,  and  if  there  be  another  method  which  will  in  a  few  weeks 
produce  the  result  more  surely,  although  at  a  greater  risk,  he  should  have 
the  privilege  of  selecting  that  method.  Again,  the  patient  may  not  be  able 
to  afford  a  prolonged  treatment  by  appliances,  especially  if  the  final  out- 
look is  very  uncertain.  If  you  can  do  without  an  operation,  the  patient 
will  usually  elect  the  orthodontic  measure.  It  is  to  be  left,  however,  to 
the  patient  largely,  and  what  he  elects  we  should  attempt  to  carry  out. 

As  to  the  history  of  what  has  been  done  in  these 
fiUllibcn'S  operations    on   the   jaw,    a   brief   summary   may    be 

Operation.  permitted.     It  is,  indeed,  surprising  how  few  opera- 

tions have  been  done.  Starting  in  1848,  Dr.  S.  P. 
HuUihen,*  of  Wheeling,  W.  Va.,  did  the  pioneer  operation  for  an 
elongated  jaw,  with  prognathism.  We  should  name  him  with  a  great 
deal  of  pride.  He  had  to  do  with  a  patient  who  had  been  under  the  care 
of  some  of  the  best  surgeons  in  New  York,  only  to  meet  with  failure  and 
rather  an  increase  of  the  deformity.  Anesthesia  was  not  generally  avail- 
able, the  germ  theory  and  antiseptics  were  not  understood,  hemostatic 
forceps  had  not  been  invented  and  much  in  the  way  of  surgical  technique 
was  yet  to  be  evolved,  but  this  man  had  the  hardihood  to  go  ahead  and 
do  a  series  of  very  extensive  operations  upon  this  girl's  jaw  and  neck 
which  resulted  in  a  remarkable  improvement,  if  not  a  complete  restora- 
tion. The  case  was  that  of  a  girl  of  twenty  years,  who  fifteen  years 
before  had  been  so  badly  burned  over  the  neck  that  the  jaw  was  pulled 
down  upon  the  chest,  and  there  had  been  produced  an  elongation  of  the 
mandible,  a  protrusion  of  the  lower  incisors  and  marked  eversion  of  the 
lower  lip. 

With  a  small  saw,  V-shaped  sections  were  resected  from  each  side  of 
the  jaw,  the  section  upon  the  left  side  including  the  bicuspids.  The 
V-shaped  sections  extended  two-thirds  of  the  way  through  the  bone,  the 
apices  being  below  (Fig.  i).  From  the  apices  the  saw  was  turned 
horizontally  forward,  completing  the  section,  and  leaving  the  upper  two- 
thirds  of  the  anterior  portion  of  the  mandible  attached  to  the  soft  tissues 
of  the  lip  only.    With  the  removal  of  the  two  V-shaped  sections  of  bone 


*  "Elongation  of  the  Jaw  and  Distortion  of  the  Face  and  Neck  Caused  by  Burn 
Successfully  Treated." — American  Journal  of  Dental  Science,  1849,  Page  157. 


the  mobilized  portion  of  jaw  could  be  pushed  back  into  place,  securing  an 
occlusion  of  the  incisors  (Fig.  2).  From  an  impression  taken  in  soft 
wax  a  silver  plate  was  then  struck  up  which,  when  applied,  held  the  sec- 
tion of  the  jaw  in  proper  position.  Union  rapidly  occurred  and  Dr.  Hulli- 
hen  then  boldly  proceeded  to  correct  the  defect  in  the  neck.  A  large 
flap  of  skin  from  the  shoulder  and  upper  arm  was  transplanted  to  the 


Fig.  2. 


Fig.  I.  Diagram  showing  the  type  of  deformity  in  Huhihen's  case,  the  dotteii 
lines  indicating  the  lines  of  bone  section  and  the  triangular  segments  of  bone  to  be 
removed. 

Fig.  2.  Diagram  indicating  the  correction  of  the  elongation  of  the  jaw  in 
Hullihen's  case  by  the  removal  of  triangular  segments  of  bone.  The  vitality  of  the 
mobilized  portion  of  the  bone  was  maintained  through  its  vascular  attachments  to 

the  under  lip. 

neck,  enabling  the  head  to  be  raised,  and  finally  by  two  further  operations 
the  everted  and  deformed  lower  lip  was  made  sightly  and  useful.  All 
of  these  operations  are  said  to  have  been  successful. 

Nearly  fifty  years  elapsed  before  bilateral  resection  of  the  mandible 
was  again  suggested.    In  1806  Dr.  R.  Ottolengui.*  in  discussing  the  sub- 


*Discussion   Union   Convention,  Rochester,   New   York. — Dental  Cosmos.    iSi)7, 
Page  T43;  Fowler,  Items  of  Interest,  January,  1S07. 


86 

ject  suggested  the  feasibility  of  such  a  procedure,  and  the  following  year 
Dr.  James  W.  Whipple/''  of  St.  Louis,  referred  to  Dr.  Edward  H.  Angle- 
a  patient,  a  young  man,  with  a  progressive  type  of  prognathism.  After 
studying  this  patient.  Dr.  Angle  advised  a  bilateral  resection  of  the 
elongated  portions  of  jaw,  between  the  first  molar  and  the  second  bicus- 
pid on  the  right  side,  and  the  first  and  second  bicuspid  on  the  left  side ; 
the  sections  removed  dififering  from  those  removed  by  Hullihen,  inas- 
much as  the  removed  segments  passed  through  the  entire  depth  of  the 
body  of  the  jaw.  This  operation  was  not  performed  by  Dr.  Angle,  and 
the  patient  finally  came  under  the  care  of  a  surgeon,  Dr.  E.  P.  Blair,  who 
resected  a  quadrilateral  section  from  either  side  of  the  jaw,  brought  the 
teeth  into  occlusion,  wired  them  in  place,  and  then  found  great  difficulty 
in  holding  all  the  fragments  of  the  jaw  in  occlusion.  However,  after 
nine  quite  troublesome  weeks  from  suppuration  and  some  necrosis,  bony 
union  and  a  very  creditable  result  were  obtained.  The  publication  of  this- 
operation  led  to  a  few  similar  operations,  which,  in  some  cases,  were  fol- 
lowed by  necrosis,  one  patient  in  New  Orleans  losing  the  mandible  from 
this  cause.  Although  this  operation  is  performed  through  incisions  from' 
below  the  jaw,  the  two  compound  fractures  into  the  mouth  which  are  pro- 
duced are  so  objectionable  that  a  preliminary  extraction  of  teeth,  to  be 
followed  later  by  a  submucous  resection  of  bone,  has  been  advised.  Be- 
sides these  operations,  Von  Bergmann,  a  noted  surgeon  of  Berlin,  had 
corrected  the  deformity  of  a  receding  chin  by  resecting  the  processes,  and 
moving  the  body  of  the  mandible  forward  where  it  was  held  by  an  arti- 
ficial dental  apparatus. 

The  possible  advantage  of  a  somewhat  different  type  of  operation 
for  the  correction  of  prognathism  was  suggested  to  me  by  observations 
made  in  a  case  of  a  young  man  who  applied  for  treatment  of  another 
condition.  The  history  of  the  patient  is  as  follows:  Samuel  K.,  aged  i8; 
a  negative  family  and  previous  history,  except  for  recurrent  attacks 
of  tonsillitis  during  the  past  two  winters. 

The  tonsils  were  large ;  there  was  a  moderate 

Condition  found         increase  of  adenoid  tissue  in  the  nasal  pharynx ;  the 

on  examination.         nasal  septum  was  inclined  slightly  to  the  right,  and 

there  was  a  chronic  rhinitis  of  the  hypertrophic  type. 

The  patient  breathed  almost  exclusively  through  the  mouth ;  the  palate 

was  highly  arched,  the  dental  arches  were   symmetrical  and  the  teeth 

fairly   regular,    although    short   and   poorly    developed.      Only    a    single 

molar  on  the  left  and  two  molars  on  the  right  side  could  be  imperfectly  oc- 


*Double  Resection  of  the  Inferior  Maxilla  for  Protruding  Lower  Jaw. — Dental 
Cosmos,  1898,  Page  552. 
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clncled,  llic  minimal  separation  between  the  upper  and  lower  central 
incisors  being  7  mm.,  and  the  lower  centrals  being  in  a  plane  at  least 
5  mm.  in  front  of  tlic  upper  centrals.  The  chin  was  rather  pointed  and 
prominent,  and  the  ])atient  said  that,  although  the  teeth  had  probably 
never  been  in  good  occlusion,  the  condition  harl  progressively  increased 
during  the  pa.st  four  years.  The  lips  were  long  and  the  teeth  did  not  show 
in  ordinary  conversation,  so  that  the  patient  had  been  repeatedly  asked  if 
the  teeth  had  been  lost.  In  smiling  and  in  talking  the  lips  tended  to  curl 
in  over  the  teeth,  producing  an  unpleasant  expression.  In  talking  the 
tip  of  the  tongue  rested  against  the  lower  lip  instead  of  the  teeth,  so  that 
enunciation  had  a  mumbling  character  resembling  that  of  an  edentulous 
person.  The  patient  could  not  bite  hard  or  thin  masses  of  food  except 
b\-  introducing  them  far  into  the  mouth.  Mastication  was  very  imperfect, 
the  food  being  bolted  after  a  slight  attempt  at  mastication.  The  lips  were 
kept  almost  constantly  open  except  during  speech.  The  patient  was 
moderately  well  developed,  but  the  chest  was  long  and  narrow.  He  was 
constipated,  but  did  not  complain  of  indigestion. 

The  young  man  had  presented  himself  for  acne 
Choice  Of  7:iilgaris,  but  the  ugliness  of  the  facial  profile  led  me 

measures  of  Relief,  to  examine  the  jaw  and  then  to  consider  the  possi- 
bility of  surgical  relief.  At  once  it  occurred  to  me 
that  a  section  of  both  rami  would  be  the  operation  of  choice,  but  on  inves- 
tigation, to  my  surprise,  I  found  no  evidence  that  such  an  operation  had 
ever  been  done  previously.  The  patient  was  referred  to  Dr.  S.  H.  Guil- 
ford to  make  sure  that  relief  could  not  be  obtained  b}'  any  form  of  dental 
appliance.  Dr.  Guilford  agreed  as  to  the  necessity  for  surgical  interven- 
tion and  suggested  the  operation  of  Angle.  This  operation  seemed  to  me 
objectionable  for  the  following  reasons: 

I.  It  would  necessitate  two  compound  fractures 

Objections  to  «*"  ^he  lower  jaw. 

Jingle's  Operation.  2.  At  least  one  tooth  with  the  adjacent  process 

would  have  to  be  removed  on  each  side,  and  in  the 

removal  of  these  two  teeth  the  exposure  of  the  roots  of  two  adjacent 

teeth  on  each  side  of  the  mandible  would  be  almost  inevitable.    Thus  two 

teeth  would  be  sacrificed,  and  four  additional  teeth  placed  in  jeopartly. 

3.  The  inferior  dental  canal  with  its  vessels  and  nerves  would  be 
divided  on  each  side. 

4.  The  arch  of  the  lower  jaw  wouUl  be  broken  into  three  portions, 
would  be  contracted  and  would  require  a  special  retentive  appliance. 

5.  As  the  surface  of  bone  would  be  exposed  to  the  action  of  the 
saliva  and  to  infection  in  the  mouth,  a  greater  or  lesser  degree  of  necrosis 
wotild  be  almost  inevitable. 


88 

In  one  instance  this  operation  had  been  followed  by  loss  of  the  man- 
dible from  necrosis. 

The  division  of  the  inferior  dental  nerve  seemed  the  least  of  these 
obiections,  as  this  nerve  often  reunites  after  division,  and  even  were  the 
local  anesthesia,  resulting  from  the  division,  permanent,  the  condition  is 
not  a  very  troublesome  one.  As  contrasted  with  this  operation  a  section 
through  the  ramus  (i)  would  be  free  from  dangers  of  a  compound  frac- 
ture within  the  mouth;  (2)  would  not  reduce  the  size  of  the  dental  arch 
or  jeopardize  any  of  the  teeth;  (3)  if  carried  out  above  the  level  of  the 
spine  of  Spix  need  not  involve  the  inferior  dental  nerves  of  vessels ;  and 
(4)  as  the  bone  could  be  reached  from  without  the  mouth  under  aseptic 
precautions,  the  danger  from  aspiration  would  be  slight,  even  should  sup- 
puration or  necrosis  ensue.  The  septic  fluids  would  be  discharged 
externally  and  not  pass  into  the  mouth  to  be  swallowed  or  be  aspirated 
in  the  lungs;  (5)  the  proper  occlusion  could  be  produced  if  necessary  by 
external  pressure  through  a  chin-cup,  if  need  were,  without  the  use  of 
any  interdental  appliance. 

As  an  objection  to  a  section  of  both  rami,  my  attention  was  called 
by  Dr.  M.  H.  Cryer  to  the  narrow  antero-posterior  diameter  of  the 
pharynx,  and  the  danger  of  producing  suffocation  by  carrying  the  lower 
jaw  and  the  attached  tongue  backward.  As  the  support  of  the  hyoid 
bone  would  not  be  changed  by  the  operation,  and  as  it  seemed  to  be  quite 
feasible  to  reproduce  the  deformity,  should  signs  of  suffocation  follow 
from  the  procedure,  the  following  operation  was  undertaken : 

The    patient    was    narcotized    by     scopolamin- 
OpcratiOtt.  morphin,    reinforced    by   a    small   amount    of    ether, 

December  5,  1908,  and  an  incision  carried  through 
the  skin  and  subcutaneous  tissue  over  the  posterior  border  of  the  ramus 
of  the  jaw  from  the  zygoma  to  a  point  under  and  anterior  to  the  angle  of 
the  jaw.  This  incision  was  not  carried  through  the  deeper  tissues  for 
fear  of  injuring  branches  of  the  facial  nerve  and  parotid  duct.  The  outer 
fibers  of  the  masseter  muscle  were  separated  and  the  external  surface  of 
the  middle  of  the  ramus  exposed.  With  a  small  chisel  a  transverse  sec- 
tion was  then  made  through  the  ramus.  The  operation  was  repeated  on 
the  other  side,  and  the  body  of  the  jaw  then  forced  back,  and  the  teeth 
placed  in  the  best  possible  occlusion.  To  facilitate  this,  a  triangular  seg- 
ment of  the  ramus  was  removed  on  one  side,  a  procedure  probably  un- 
necessary and  undeniable.  The  opening  in  the  muscle,  fascia  and  external 
wound  was  then  carefully  closed  by  buried  sutures  of  catgut,  certain 
of  the  lower  teeth  wired  to  the  upper  and  an  external  plaster  bandage 
applied.  No  symptoms  of  suffocation  were  produced,  but  on  awaking 
the  patient  complained  that  there  was  insufficient  room  in  his  mouth  for 
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his  tongue,  ami  that  he  had  (hfficuUy  in  hreathing  through  his  nose.    The 
occhision  of  the  jaws  closed  the  lips  and  made  them  appear  redundant. 

In  the  after  course  of  the  case  it  was  found  tliat 

Po$t-op«rati»c  history,    tli"-'  contraction  of  the  masseter  muscles  and  the  dc- 

pressers  of  the  jaw,  by  closing  the  triangular  gap  in 

the  ramus,  tended  to  separate  the  jaws  anteriorly.     The  wiring  of  the 


Fig. 
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Fig.  3.    Case  I.    Showing  the  profile  in  the  case  of  S.  K.  prior  to  operation. 

Fig.  4.     Case  I.     Showing  the  profile  of  S.  K.   about  three  months  after  the 
operative  division  of  both  rami. 

teeth  was  found  to  be  insufficient  and  was  discarded.  Through  Dr. 
Guilford,  and  at  the  advice  of  Dr.  Cryer  who  kindly  became  interested 
in  the  case,  an  interdental  splint  was  constructed,  hut  this,  likewise,  was 
not  found  of  much  advantage,  so  that  recourse  was  had  to  pressure  of  an 
ordinary  chin-cup  connected  by  elastic  bands  to  a  head-piece.  By  regu- 
lating the  tension  of  the  bands,  it  was  found  possible  to  bring  the  teeth 
into  occlusion.  This  appliance  was  worn  about  nine  weeks  to  give  suffi- 
cient time  for  the  new  bony  tissue  to  fill  the  gaps  in  the  rami,  but  two 
weeks   or   more   before    the   appliance   was    removed,   the   patient    began 
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voluntarily  to  separate  and  to  use  the  jaws.  There  was  no  tendency  to 
ankylosis,  and  the  lateral  and  vertical  movements  of  the  jaw  were  well 
retained.  As  a  result  of  the  operation,  the  patient's  appearance  has  been 
greatly  improved,  the  lips  have  become  shorter,  the  chin  less  prominent, 
the  mouth  is  kept  constantly  closed,  the  enunciation  of  words  is  better, 


Figs.  5,  6,  7  and  8. 

Figs.  5  and  6.     Case  I.     Casts  showing  the  malocclusion  prior  to  operation. 

Figs.  7  and  8.     Case  I.     Casts  showing  degree  of  occlusion  obtained  through 
the  transverse  division  of  the  rami. 


nasal  respiration  has  been  spontaneously  established,  food  is  properly 
masticated,  the  tongue  is  no  longer  kept  between  the  teeth,  the  chronic 
constipation  has  disappeared,  and,  possibly  as  a  result  of  the  operation  or 
the  cessation  of  mouth-breathing,  there  has  been  no  attack  of  tonsillitis 
this  winter,  although  the  tonsils  remain  enlarged  and  the  nasal  catarrh 
continues  (Figs.  3,  4,  5,  6,  7  and  8). 

For  those  who  consider  enlarged  tonsils,  adenoids  and  nasal  obstruc- 
tion a  cause  of  mouth-breathing  and  of  faulty  development  of  the  jaws, 
we  have  here  some  suggestive  evidence  that  the  correction  of  deformi- 


9' 

ties  of  the  jaw  may  cdiivcrscly,  at  limes,  be  followed  b\-  the  spontaneous 
disappearance  of  the  nasal  obsinietion  and  l)y  failure  of  the  large  tonsils 
to  produce  symptoms.  \\y  this  wc,  of  course,  do  not  mean  it  is  desirable, 
as  a  rule,  to  retain  adenoids  and  enlarc^ed  tonsils.  This  first  case  illus- 
trated  the  (lesirabilitv   of  liavinq-  accurate  and   stronjjlx-   anchored   intcr- 


FiG.  9. 

Fig.  9.     Case  II.     Showing  profile  to  operation. 

dental  splints  made  previous  to  the  time  of  operation,  which  should 
enable  one  to  secure,  during  the  operation,  occlusion,  fixation  and  immo- 
bility, to  be  maintained  until  firm  bony  union  had  taken  place.  In  the 
operation,  when  the  teeth  are  brought  in  apposition,  a  certain  gap  is 
formed  between  the  bony  fragments,  but  if  a  bit  of  periosteum  bridge 
this  gap,  new  bone  will  form  and  fill  the  area. 


Inferior  Prognathism,  malocclusion,  Contracted  and  Deformed  birches. 

Miss   M.   H.,  aged  29   (Fig.  9).     The  former 

Case  TT.  history  is  negative,  there  being  no  evidence  of  any 

prognathic    condition    or    other     deformity     in     the 

patient's  forbears.     She  was  born   in    riiiladelphia  n\u\   when  five  years 


92 

old  had  scarlet  fever,  followed  by  meningitis  which  confined  her  to  bed 
for  one  year.  There  was  a  discharge  from  the  ears  and  abscesses  formed. 
This  condition  was  attributed  by  her  physician  to  her  teeth,  and  he 
referred  her  to  the  dentist  for  over-lapping  of  the  cuspids.  For  the  pur- 
pose of  regulating,  four  teeth  were  extracted  from  both  the  upper  and 
lower  jaws.  In  all,  one  molar  and  one  bicuspid  on  each  side  had  been 
removed  from  the  upper  jaw,  and  two  molars  on  the  left,  and  one  bicuspid 
and  two  molars  on  the  right  side  had  been  extracted  from  the  mandible 


Fig.  io. 


Fig.  II. 


Fig.  TO.     Case  II.     Articulated  cast  showing  maloclusion  prior  to  operation. 

Fig.  II.  Case  II.  Articulated  cast  indicating  approximate  occlusion  after 
operation.  The  early  correction  of  the  deformity  was  partially  lost  through  the 
refusal  of  the  patient  to  submit  to  the  further  application  of  orthodontic  appliances. 

(Fig.  lo).  A  growth  of  new  tissue  formed  in  the  pharynx  which  was 
apparently  removed ;  whether  this  was  hypertrophy  of  the  tonsils  or 
adenoids  is  not  known. 

The  lower  incisors  are  one  centimeter  in  front 
Present  Condition.  of  the  uppers  and  two  millimeters  to  the  right  of  the 
median  line.  The  plane  of  the  occlusal  surface  of  the 
lower  incisors  is  about  three  millimeters  below  that  of  the  uppers.  The 
patient  is  unable  to  eat  hard  or  tough  food ;  she  can  not  bite  an  apple 
although  she  can  bite  off  a  piece  of  bread  or  similar  substance.  The  jaws 
are  easily  tired  and  attempts  at  mastication  are  very  wearisome.  She  has 
suffered  for  years  from  debility ;  faintness  under  slight  provocation ;  has 
indigestion  most  of  the  time ;  is  very  nervous ;  has  a  slight  enlargement 
of  the  tonsils,  especially  on  the  left ;  the  nares  are  very  small ;  there  is  a 
marked  septal  deflection  to  the  right  with  obstruction,  and  an  enlarged 
lower  turbinate  on  the  left  side.     She  has  an  extremely  high  saddle- 
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shaped  or  vaulted  hard  palate.  The  arch  of  the  jaw  is  so  constricted  that 
the  tongue  can  not  be  retained  within  the  mouth,  but  is  constantly  pro- 
truded, and  so  exposed  in  the  basin-like  projecting  portion  of  the  man- 
dible. The  prognathism  was  first  noticed  when  the  patient  was  about 
thirteen  years  old,  after  which  it  rapidly  increased. 

Through  Dr.  Thomas  Weeks,  silver  interdental 
Operation.  splints    were    constructed    with    protruding    lugs    to 

enable  the  mandible  to  be  firmly  wired  to  the  upper 
jaw.  Using  shorter  incisions  than  those  employed  for  the  first  case,  a 
transverse  division  of  each  ramus  was  made  by  a  chisel.  On  attempting  to 
occlude  the  teeth  it  was  found  that  the  mouth  was  so  small  that  the  teeth 
could  not  be  approximated  on  account  of  the  size  of  the  tongue,  and  the 
projection  of  the  lower  molar.  Bandages  and  a  chin-cup  with  head 
traction,  were,  therefore,  applied,  and  in  the  course  of  a  few  days  we 
found  that  the  tongue  had  so  adjusted  itself  within  the  mouth  that  after 
extraction  of  the  two  molars  the  teeth  could  be  brought  nearly  into  occlu- 
sion. The  interdental  splints  were  then  applied,  being  wired  and  cemented 
to  the  teeth,  and  by  wiring  we  finally  secured  occlusion  such  as  is  shown 
by  the  model  (Fig.  ii).  Unfortunately,  the  approximation  was  not 
perfect,  as  the  splints  slipped  from  the  teeth  and  had  to  be  reapplied. 
When  we  finally  removed  the  splints  we  found  that  the  size  of  the  tongue 
was  such  as  to  produce  a  constant  force  tending  to  reproduce  the  de- 
formity ;  and  it  then  became  evident  that  the  upper  arch  should  have 
been  widened  by  orthodontic  measures  previous  to  the  time  of  operation, 
and  that  more  secure  interdental  splmts  should  have  been  constructed. 
Unfortunately,  as  so  often  occurs  with  mouth-breathing,  the  patient  had 
little  stamina,  and  she  did  not  properly  cooperate  in  the  work.  It  was 
difficult  to  persuade  her  to  submit  to  any  operation,  or  to  permit  the 
continuance  of  any  appliance  in  the  mouth  and  at  the  present  time  she 
will  permit  no  regulation  whatsoever  to  be  done.  By  this  case  we  were 
taught  the  value  of  associating  orthodontic  measures,  in  certain  cases 
at  least,  with  the  surgical  procedure,  and  the  importance  of  having  very 
strong  interdental  splints  made  in  sections  and  firmly  anchored  to  the 
upper  and  lower  teeth  before  the  operation,  was  impressed  upon  us.  To 
secure  better  occlusion  it  was  found  desirable  to  cut  off  the  cusps  of  the 
interdental  splints  so  that  the  teeth  could  come  in  direct  contact.  I  would 
estimate  that  the  initial  tension  required  in  his  case  to  put  the  teeth  in 
apposition  was,  perhaps,  fifty  or  seventy-five  pounds,  a  stress  much 
greater  than  that  usually  placed  upon  interdental  splints.  The  ailvisa- 
bility  of  dividing  the  ligaments  of  the  lower  jaw  by  tenotomy  so  as  to 
permit  a  greater  separation  of  the  posterior  portions  of  the  jaw  and 
sfreater  room  for  the  tongue  is  to  be  considered  as  it  would  doubtless  have 
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facilitated  the  after  treatment  and  possibly  have  enabled  us  to  avoid  the 
extraction  of  teeth. 

A   third  patient.   Mr.   I.   F.,  aged  22 ;  tailor  by 

Case  TIT.  occupation.     The  mother   is   prognathous,  but  other 

members  of  the  family  are  free  from  the  deformity. 

The  jaws  are  large  and  the  type  of  deformity  is  shown  in  Figs.  12,  13 


Fig.  12. 


Fig.   13. 


Fig.   12.     Case  III.     Profile  showing  the  character  of  the  prognathism. 
Fig.   13.     Case  III.     Anterior  view. 


and  14.  The  condition,  owing  to  the  large  size  of  the  dental  arches  and 
the  capacious  mouth,  is  well  adapted  to  correction  by  resection  of  the 
ramus.  In  addition  to  this,  regulation  of  the  teeth  is  required.  This 
patient  has  not  yet  come  to  operation. 

In  cases  such  as  the  second  type,  there  are  certain  other  points  to  be 
considered.  We  have  to  consider  not  only  the  muscular  tension  which 
is  produced  after  dividing  the  ramus,  but  we  have  to  consider  the  liga- 
ments of  the  jaws.  Where  you  divide  the  ramus  through  the  center, 
the  two  internal  ligaments — the  spheno-mandibular  and  the  stylo-man- 
dibular,  if  undivided — serve  as  strong  unyielding  cords,  preventing  the 
lifting  of  the  chin.  Where  we  deal  with  deformities  of  the  other  joints, 
such  as  clubfoot,  for  example,  we  relieve  such  tension  by  a  tenotomy  or  a 
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division  of  the  ligaments.  It  seems  to  me  that  we  must  at  limes  adopt  a 
similar  procedure  here.  We  must  divide  these  ligaments  close  to  their 
point  of  attachment,  and  then  stretch  the  muscles  in  order  to  secure  better 
apposition  and  less  strain. 

Manv  of  these  deformities  arc  associated  with  a  very  obtuse  angle, 
ami  in  lifting  the  l)ii(|\   of  the  jaw  \\\)  one  nnist  at  the  same  time  increase 


Fig.  14. 
Fig.  14.     Case  1.     Indicating  the  character  of  malocclusion  prior  to  operation. 


the  distance  between  the  articular  surface  and  the  angle  of  the  jaw  ;  or, 
in  other  words,  lengthen  the  ramus.  Should  it  be  necessary  to  markedly 
lengthen  the  ramus,  then  one  has  the  alternative  of  applying  great  force 
or  of  dividing  the  ligaments.  Where  it  is  merely  necessary  to  slide  the 
body  of  the  jaw  forward  or  backward  a  moderate  distance,  then  the 
tenotomy  may  be  unnecessary.  The  chief  point  I  should  like  to  make  is 
this:  With  a  bilateral  division  of  the  ramus,  we  can  separate  and 
mobilize  the  body  of  the  jaw  so  that  it  may  be  moved  in  any  direction, 
from  side  to  side,  forward  in  the  case  of  retreating  chin,  or  backward 
for  prognathism.  It  may  be  tilted  if  desired,  and  after  any  one  of  these 
procedures,  if  the  body  of  the  jaw  be  immobilized  by  splinting,  the  gaps 
that  have  been  produced  in  the  ramus  will  be  filled  by  a  deposit  of  new- 
bone,  especially  if  a  periosteal  bridge  has  been  left,  or  if  the  gap  be  not 
too  great.  Union  usually  occurs  in  about  four  or  five  weeks.  Indeed, 
the  union  is  so  rapid  that  after  divisions  of  the  ramus  for  ankylosis,  that  it 
is  difTicult  to  prevent  the  bony  fragments  from  reunion,  unless  a  portion 


of  the  muscle  or  some  other  soft  tissue  be  interposed  between  the  bony 
fragments. 

As  to  the  methods  of  dividing  the  ramus,  this 
methods  of  ^^^^  depend  largely  upon  the  experience  of  the  indi- 

Operating.  vidual  operator.     The  operation  should  not  be  diffi- 

cult to  one  accustomed  to  operating  upon  bone.    The 
simplest  procedure  is  probably  a  subcutaneous  osteotomy  similar  to  that 


Fig.   15. 


Fig.  16. 


Fig.  15.  Diagram  showing  maloclusion  and  prognathism.  The  dotted  lines 
indicate  the  possible  lines  of  section  in  correcting  the  deformity  by  division  of  the 
ramus.    D  C  indicates  the  line  of  section  employed  in  case  I  and  case  II. 

Fig.  16.  Diagram  showing  the  result  of  correcting  the  deformity  by  division  of 
the  ramus  along  the  line  D.  B.  This  line  of  section  divides  the  inferior  dental  canal, 
but  as  it  is  below  the  more  important  muscular  and  ligamentous  attachments,  it  per- 
mits a  greater  mobility  than  the  higher  line  of  section. 


used  in  dividing  the  long  bones  in  the  body.  A  narrow  chisel  or  osteo- 
tome is  thrust  through  the  skin  to  the  bone,  turned  so  that  the  cutting 
edge  is  transverse  and  driven  thorugh  the  bone  by  a  mallet.  It  is  repeat- 
edly withdrawn,  and  adjacent  portions  of  bone  gradually  divided,  until 
complete  division  is  accomplished.  This  operation  is  done  by  the  sense 
of  touch  alone.  This  procedure  leaves  practically  no  scar,  the  puncture 
of  the  chisel  may  not  even  require  a  suture,  but  some  expertness  in  the 
use  of  an  osteotome  is  desirable.  The  division  of  the  bone  by  an  osteo- 
tome is  easier  after  exposing  the  bone  through  an  incision ;  if  an  incision 
is  made,  it  should  pass  behind  the  ramus  or  curve  around  the  angle  of  the 
jaw  in  such  a  manner  that  the  scar  will  not  be  conspicuous.  Besides  the 
chisel,   ordinary   bone-dividing   instruments   may  be   employed,    such   as 
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a  bur  or  small  saw  actuated  by  a  surgical  engine  or  the  spiral  osteotome 
of  Sudeck  or  Cryer.  An  ingenious  method  has  been  suggested  by  Dr. 
V.  P.  Blair,  who  makes  a  vertical  incision  one-half  inch  in  length  pos- 
terior to  the  ramus,  through  which  a  heavy  needle  is  passed  into  the 
incision  behind  the  ramus,  and  then  brought  out  through  the  cheek.  By 
means  of  the  needle  a  Gigley  saw  is  pulled  through  the  tissues.    A  small 


Fig.   17. 


Fig.  18. 


Fig.  17.  Showing  the  displacement  of  the  bony  fragments  by  correcting  the 
deformity  with  the  incision  A  B. 

Fig.  18.  Correction  of  the  deformity  by  division  of  the  ramus,  at  the  base  of 
the  condyloid  process :  a  line  of  incision  most  apt  to  be  followed  by  the  formation 
of  a  false  joint. 


metal  tube  is  slipped  over  the  saw  through  the  puncture  in  the  cheek, 
so  as  to  prevent  laceration  of  the  face,  then  by  simply  pulling  the  saw 
backward  and  forward,  the  ramus  is  divided.  If  desired,  the  ramus  can 
be  divided  from  within  the  mouth.  We  have  rather  frequently  exposed 
the  inner  surface  of  the  ramus  in  dividing,  or  injecting,  osmic  acid  into  the 
inferior  dental  nerve  and  have  had  no  serious  trouble  from  necrosis 
of  the  bone,  a  condition  always  to  be  feared  in  the  exposure  of  bone  from 
within  the  mouth.  The  Paravicini's  incision  is  used,  which  is  a  vertical 
incision  through  the  mucous  membrane  to  the  inner  side  of.  and  in  front 
of,  the  anterior  edge  of  the  ramus.  Through  this  incision  the  tissues  may 
be  separated  from  the  inner  surface  of  the  ramus,  and  the  bone  divided 
by  means  of  a  chisel,  bur  or  other  instrument. 

It  is  evident,  therefore,  that  quite  a  series  of  corrective  operations 
may  be  applied  to  the  jaws.  In  some  cases  it  may  be  wise  to  reduce  the 
size  of  the  arch  by  the  method  of  Hullihen  or  Angle.  Again,  we  may 
desire  to  mobilize  and  shift  the  alveolar  process,  or,  retaining  the  full 
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size  of  the  arch,  we  can  mobilize  the  body  of  the  jaw  by  incisions  through 
the  ramus  by  one  of  the  methods  just  described.  In  making  the  section 
through  the  ramus,  in  some  cases,  instead  of  transverse  section,  an  oblique 
section,  made  from  the  angle  of  the  jaw  upward  and  forward  may  be  of 
advantage  in  avoiding  ligamentous  and  muscular « attachments  and  so 
enable  one  to  secure  greater  mobility  to  the  body  of  the  jaw.     Some  of 


Fig.  19. 

Fig.  19.  Correction  of  the  deformity  by  transverse  section  of  the  ramus,  the 
smaller  figure  indicating  the  application  of  an  ivory  or  metallic  button  to  fix  the 
fragments.  This  incision  does  not  necessarily  involve  a  division  of  the  inferior 
dental  angle,  and  it  is  specially  adapted  to  those  cases  in  which  it  is  merely  neces- 
sary to  move  the  body  of  the  jaw  backward  or  forward. 


the  operations  we  have  alluded  to  may  be  applied  in  a  modified  way  to  the 
upper  jaw,  but  orthodontic  treatment  has  been  so  successful  in  correcting 
deformities  of  the  superior  maxilla  that  I  take  it,  it  will  rarely  be  desirable 
or  necessary.  It  has  been  demonstrated,  however,  in  surgical  operations 
for  the  removal  of  the  tumors  of  the  pharynx  and  nose  that  one  may 
divide  the  superior  maxillary  bones  in  the  median  line  and  so  separate 
them  as  to  secure  access  to  the  pharynx.  In  like  manner  the  upper  arch 
may  be  broadened.  Again,  accidents  and  operations  show  that  the 
lower  portion  of  the  superior  maxillae,  including  all  of  the  alveolar  process, 
may  be  separated  from  the  bone  and  so  mobilized  as  to  permit  the  superior 
dental  arch  to  be  moved  or  tilted.  The  bone  may  be  divided  on  a 
horizontal  plane  well  above  the  alveolus,  as  has  been  shown  by  Kocher, 
for  the  removal  of  tumors.  The  operation,  however,  is  bloody  and  rather 
difficult,  and  is  a  far  more  serious  operation  than  nearly  any  of  the  opera- 
tions described  for  the  lower  jaw.     I  think  it   important  that  dentists 


99 

should  realize  what  operative  procedures  upon  the  jaw  are  at  present 
available.  I  think  it  also  very  important  that  surgeons  should  acquire  a 
better  knowledge  of  orthodontia,  and  that  they  should  try  to  perfect  this 
special  form  of  surgical  practice. 


Discussion  of  Paper  by  Dr.  Babcock 

Mr.   President  and   Fellow   Members :     It  is  a 
Dr.  Rogers.  pleasure  to  open  the  discussion  on  this  valuable  paper 

just  given  us  by  Dr.  Babcock.  I  am  somewhat  at  a 
loss  to  know  why  the  chairman  of  the  Board  of  Censors  has  given  me 
the  honor,  as  I  am  wholly  lacking  in  experience  in  this  work.  We  all 
know  that  experience  is  the  great  teacher,  and  the  man  without  experi- 
ence should,  perhaps,  say  as  little  as  possible  when  called  upon  to  discuss 
matters  before  more  experienced  men.  In  speaking  of  experience,  I  am 
reminded  of  a  story  told  of  Oliver  Wendell  Holmes.  It  seems  he  once 
ordered  a  calf  from  a  farmer  to  be  left  in  the  barnyard.  When  the  calf 
arrived,  Dr.  Holmes  went  out  and  tried  to  induce  it  to  go  into  the  barn, 
but  did  not  succeed.  He  finally  secured  the  aid  of  his  son,  and  both 
worked  arduously,  but  still  the  calf  refused  to  move.  During  the  pro- 
cedure a  servant  girl  stood  at  the  kitchen  window,  and  seeing  that  Dr. 
Holmes  made  no  headway,  finally  came  out.  Without  a  word  she  walked 
quietly  up  to  the  calf,  and  placing  her  finger  in  the  animal's  mouth,  walked 
into  the  barn  with  it.  Dr.  Holmes  watched  her  closely  until  she  disap- 
peared, then,  turning  to  his  son,  remarked :  "Son,  we  have  yet  much  to 
learn."  That  is  the  way  I  feel  to-day  about  this  operation  of  Dr.  Bab- 
cock's.  We  have  much  to  learn,  and  those  of  us  with  little  experience  in 
the  work  can  merely  sit  by  and  listen  to  the  experiences  of  these  men 
who  are  so  expert  with  the  chisel,  and  who  have  known  enough  to  "put 
the  finger  in  the  mouth,"  where  we  have  been  doing  the  same  work  by 
pulling  and  hauling. 

The  authentic  history  of  this  operation  is  valuable  and  interesting  to 
us.  We  are  proud  of  it,  because  so  much  of  it  has  been  given  to  us  by 
men  in  our  own  profession.  Long  lapses  of  time  seem  to  appear  between 
the  early  strides  of  science,  but  after  a  time  as  more  minds  become  inter- 
ested, the  strides  become  more  rapid.  So  I  believe  with  this  operation 
more  rapid  progress  will  be  made  in  the  next  few  years.  In  a  few  years, 
perhaps,  it  will  be  a  quite  common  operation.  But  we  must  have  a  more 
definite  understanding  of  our  own  limitations  along  these  lines.  We  have. 
so  far.  made  but  a  beginning.  The  results  we  seek  are  being  but  par- 
tially attained. 

The  primary  fault,  if  there  is  a  fault,  must  rest  with  the  dental  pro- 
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fession  for  allowing  these  cases  to  develop.  As  time  goes  on  there  will  be 
fewer  cases  reach  men  like  Dr.  Babcock,  because,  as  he  says,  many  of 
them  were  mutilated  early  in  life.  But  there  is  great  hope  for  those  cases 
that  have  passed  beyond  the  care  of  the  orthodontist,  for  they  may  be 
helped  by  their  operation. 

The  reports  of  cases  given  by  Dr.  Babcock  were  extremely  interest- 
ing. We  are  glad  to  note  the  wisdom  he  has  used  in  the  selection  of  his 
point  of  attack.  Dr.  Babcock  would  have  made  a  good  general,  because 
he  has  avoided,  in  this  operation,  the  points  of  danger,  and  then  after  the 
operation  has  left  the  field  in  good  shape.  He  has  not  destroyed  the 
relation  of  the  parts  so  much  as  the  former  operations  have  done.  Dr. 
Babcock  has  experienced  some  difficulty  in  holding  the  jaws  together 
after  the  operation.  It  has  occurred  to  me,  from  an  experience  in  the 
correction  of  a  severe  case  of  fractured  jaw,  that  there  are  certain 
methods  which  might  be  used,  such  as  an  apparatus  attached  very  firmly 
to  the  teeth  on  both  arches.  In  the  particular  case  alluded  to,  very  heavy 
platinum  wire  was  applied  in  such  a  way  that  after  the  operation  was 
completed,  it  was  absolutely  impossible  for  that  jaw  to  move  in  any  way. 
Not  being  enough  of  an  artist,  I  shall  not  attempt  a  diagram  of  the  ap- 
pliance at  this  time.  No  doubt  Dr.  Babcock  might  be  able  to  use  the 
method  of  which  I  speak  in  his  future  operations,  and  thus  be  enabled  to 
discard  the  chin-cup  and  all  those  things  so  troublesome  to  the  patient. 

One  or  two  points  referred  to  in  the  matter  of  the  correction  of 
receding  jaws,  I  have  as  yet  to  seriously  question,  possibly  because  of  my 
lack  of  experience.  It  seems  to  me  in  our  studies  of  the  receding  man- 
dible, it  is  not  always,  nor  even  often,  that  we  have  a  lack  of  growth  so 
much  as  malposition,  and  I  believe  that  those  cases  can  be  very  much 
better  handled  through  the  orthodontic  treatment.  The  surgeon,  as  a 
rule,  does  not  understand  our  science  thoroughly,  and  as  I  said  in  the 
beginning  of  my  discussion,  we  must  bring  ourselves  to  a  closer  under- 
standing, learning  each  the  other's  limitations;  then  we  can  go  ahead 
more  definitely. 

I  want  to  extend  my  compliments  to  Dr.  Bab- 
Dr.  T(dcr$peil.  cock  for  his  valuable  suggestions  concerning  osteo- 
plastic surgery  of  the  jaws.  I  have  not  had  a  very 
large  experience  relative  to  osteoplastic  surgery  of  the  mandible,  but 
have  done  considerable  work  on  the  upper  jaw,  such  as  operations  for 
cleft  palate,  benign  tumors,  etc.  I  have  a  case  in  mind  which  was  the 
most  pronounced  protrusion  of  the  upper  maxilla  I  ever  saw.  The  upper 
arch  was  protruding  almost  two  inches  beyond  the  lower.  The  patient 
was  financially  very  poor  and  could  not  undergo  orthodontic  treatment, 
and  I  doubted  whether  it  would  have  been  possible  to  correct  the  de- 
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formity  by  orthodontic  methods.  The  patient  was  anesthetized  and  I 
extracted  the  four  upper  incisors,  and  the  prominent  portion  of  the  alveo- 
lar process  was  resected  ;  the  mucopcriosteal  flap  was  then  laid  over  the 
part  of  bone  removed  and  sutured. 

After  healing,  the  patient  was  sent  to  the  family  dentist  who  put  in 
Steele's  interchangeable  teeth  and  thereby  made  a  nice  looking  mouth. 

Many  of  these  cases  which  are  beyond  the  skill  of  the  orthodontist 
can  be  improved  by  surgical  methods. 

I  am  very  glad  to  have  opportunity  of  express- 
Dr.  $.  fttcrrill  Ulecks.  ing  the  pleasure  1  have  had  in  this  particular  paper, 
especially  because  it  has  been  my  privilege  to  see 
Dr.  Babcock's  patients.  The  first  one  he  spoke  of  I  have  seen  since  the 
operation,  and  I  assure  you  all  he  has  said,  and  more,  is  true  of  the  case. 
I  feel  we  are  very  much  indebted  to  him  for  the  progress  he  has  made, 
and  we  may  almost  say  it  is  the  initial  work  in  this  particular  line.  The 
vitality  of  the  lower  teeth  in  these  operations  is  a  very  marked  improve- 
ment over  the  operations  exhibited  in  the  past.  I  think  we,  as  ortho- 
dontists, will  appreciate  as  time  goes  on  the  need  of  assistance  in  our 
work  in  these  extreme  cases,  and,  of  course,  Dr.  Babcock  claims  those 
are  the  only  cases  in  which  he  would  recommend  such  extreme  measures. 
With  the  disadvantages  of  age  and  extreme  development  along  those 
lines,  I  believe  we  are  powerless  to  get  the  results  that  may  be  had  by 
such  work  as  he  has  been  doing. 

As  to  the  technique  of  retention,  etc.,  I  think  Dr.  Babcock  will  find 
the  details  of  that  will  work  out  in  the  future  to  his  entire  satisfaction. 
Perhaps  we  can  be  of  some  assistance  to  him  from  that  point  of  view. 
The  society  should  be  congratulated  upon  having  heard  this  paper. 

I  am  very  glad,  indeed,  to  have  heard  Dr.  Bab- 

Dr.  CiSChcr.  cock,    and    regret   that   Dr.    Blair   was    not    here   to 

discuss  the  paper,  for  it  seems  to  me  that  Dr.  Babcock 
and  Dr.  Blair  have  come  to  rather  similar  conclusions.  I  know  Dr.  Blair 
has  had  much  diificulty  in  retaining  his  cases.  The  pressure  is  simply 
tremendous,  and  the  orthodontist  is  usually  surprised  to  learn  that  most 
orthodontia  bands  are  entirely  inefficient.  I  have  been  present  at  a 
number  of  Dr.  Blair's  operations,  and  one  remark  made  by  Dr.  Babcock 
impressed  me.  He  said  he  made  an  incision  along  the  ear  in  order 
to  get  access  to  divide  the  ramus.  Dr.  I'.lair  has  made  an  incision 
below  the  ear,  only  half  an  inch  long,  and  then,  with  one  of  the  curved 
needles  on  a  long  handle,  he  has  started  a  ligature  through  on  the  inner 
side  of  the  ramus  above  the  entrance  of  the  inferior  artery  and  nerve  and 
between  that  and  the  bone  proper,  and  coming  out  upon  the  face 
anterior  to  the  ramus  with  but  a  small  opening.    He  then  pulls  a  ligature 
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through  sufficiently  to  tie  to  a  Gigley  saw.     He  slips  a  tube  on  the  saw  to 
protect  the  cheek  from  laceration.    The  subsequent  healing  will  then  leave 

no  scar. 

I  would  like  to  ask  Dr.  Babcock  what  difficulty 

Dr.  H«tnple.  he  experienced  in  taking  care  of  the  soft  tissues.    For 

example,  where  he  removes  a  section  of  the  ramus 
to  bring  the  adjoining  parts  together,  and  also  how  long  that  great  strain 
on  the  interdental  splint,  or  whatever  appliance  is  used,  is  continued.  Dr. 
Rogers  spoke  of  making  an  appliance  that  could  be  attached  to  the  teeth, 
and  doing  away  with  chin-cups,  etc.  It  requires  a  very  slight  constant 
force  to  draw  a  tooth  or  a  number  of  teeth  out  of  their  sockets,  and  if 
that  force  were  continuous  for  any  extended  length  of  time  I  think  you 
would  have  an  opening  of  the  jaws  with  almost  any  kind  of  interdental 
splint,  unless  you  used  some  auxiliary  device  to  prevent  it.  I  would  like 
to  know  how  long  that  force  is  continued. 

As  Dr.  Babcock  has  done  me  the  honor  to  men- 
Dr.  OttOlCnsuK  tion  my  name  in  connection  with  a  suggestion  made 

some  years  ago  in  regard  to  the  feasibility  of  this 
operation,  I  would  like  to  give  you  a  very  brief  account  of  the  opera- 
tion which  gave  me  this  idea.  Some  time  in  1896,  Dr.  George  R. 
Fowler,  a  prominent  surgeon  of  Brooklyn,  consulted  me  in  regard  to  an 
operation  which  he  was  about  to  perform  for  an  epithelioma  in  the  region 
of  the  throat.  In  order  to  obtain  better  access,  he  desired  to  divide  the 
ramus,  and  he  asked  me  if  I  could  construct  a  splint  which  would  guar- 
antee normal  occlusion  after  the  operation.  As  the  young  woman  had  a 
magnificent  set  of  teeth  in  ideal  occlusion,  and  the  splint  could  be  made 
in  advance,  I  readily  agreed  to  undertake  this  part  of  the  treatment. 

I  constructed  a  rubber  splint  which  separated  the  two  jaws  suffi- 
ciently to  allow  for  a  feeding  space,  as  was  customary  in  those  days.  The 
operation  was  performed,  the  two  parts  of  the  severed  ramus  reunited  by 
wire,  and  the  splint  put  in  place  readily ;  but  twenty-four  hours  after  the 
operation,  when  I  visited  the  patient,  I  noted  that  the  splint  held  the 
severed  ramus  slightly  apart,  and  I  realized  at  once  that  if  this  gap  should 
be  filled  across  with  bone,  it  would  be  impossible,  after  the  operation, 
for  the  patient  to  bring  her  teeth  into  proper  occlusion.  With  the  con- 
sent of  the  surgeon,  therefore,  I  took  new  impressions  of  the  two  jaws, 
swedged  up  very  thin  continuous  caps  of  pure  gold,  and,  placing  these 
together  on  an  articulator,  united  them  with  solder.  This  splint  was  used 
with  great  satisfaction  and  with  the  result  that  the  teeth,  after  the  opera- 
tion, fell  into  exactly  the  same  occlusion  as  before. 

In  making  a  splint  of  this  kind,  it  is  advisable  to  cut  out  a  portion  of 
the  splint,  so  as  to  disclose  the  labial  surfaces  of  the  anterior  teeth.     By 
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this  means  it  is  easy  to  be  sure  that  the  bandages  hold  the  jaws  firmly 
into  contact  with  the  splint.  ^ 

I  think  these  cases,  where  the  healthy  jaw  is  intentionally  divided, 
must  be  treated  dififerently  from  fractured  cases,  and  that  it  will  prove 
to  be  essential,  in  order  to  obtain  the  desired  occlusion  after  an  operation, 
to  devise  such  splinting  methods  as  will  maintain  the  teeth  as  accurately 
as  possible  in  the  occlusion  relations  planned.  I  believe  that  for  this  pur- 
pose a  double  splint  would  prove  advantageous,  although  it  may  he 
necessary  as  an  auxiliary  to  the  splint  to  make  use  of  some  method  of 
ligating  the  jaws  together  also.  P>y  this  means  the  intermaxillary  splint 
will  prevent  lateral  motion,  while  the  ligatures  may  be  relied  on  to  secure 
the  jaws  within  the  splints  by  exerting  vertical  stress. 

I    have    had    the    privilege    of    assisting    in    the 

Dr.  Ulaugh.  treatment  of  some  fractures,  and  it  is  our  custom  to 

make  models  of  the  mouth  and  saw  the  model  of  the 
fractured  jaw  and  put  the  parts  in  apposition,  getting  the  occlusion  from 
the  models  and  then  making  a  rubber  splint.  Rubber  is  cleanly  if  properly 
handled,  and  if  one  feels  the  need  of  steady  strain,  I  have  added  an 
inclined  plane  of  rubber,  and  by  using  the  cap  and  chin-piece  and  strong 
rubber  bands  the  jaw  can  gradually  be  drawn  into  place.  In  two  cases  I 
remember  telling  the  patient  to  try  to  close  the  mouth,  the  teeth  went 
with  a  snap  into  position. 

The  casting  process  is  an  excellent  method.  Make  the  splint  in  two 
or  three  sections  and  unite  those  in  the  mouth,  soldering  as  necessary 
thereafter.  Casting  will  come  in  very  nicely,  in  that  it  will  permit  the 
contact  of  the  cusps  in  a  more  exact  way  than  can  be  obtained  by  swaging. 

If.  in  making  splints,  anyone  is  ever  compelled  to  bring  about  an 
opening  of  the  mouth,  proper  occlusion  of  the  teeth  after  the  splint  is 
removed  can  not  result  unless  you  have  used  some  means  by  which  you 
have  established  the  relation  of  the  teeth  with  the  joint,  and  then  you 
ma>-  mount  it  on  any  articulator  you  choose,  but  you  must  have  the  exact 
relation  of  the  occlusal  plane  to  that  joint,  when  opening  it  and  the  teeth 
will  afterwards  go  to  place.  If  you  have  been  accurate  in  your  work,  you 
need  not  fear  those  difficulties  where  you  are  compelled  to  have  an 
opening  in  the  anterior  region  for  feeding,  or  for  any  other  purposes. 

In  listening  to  this  most  interesting  paper,  I  was 

Dr  Strom  reminded  of  an  operation  two  years  ago  in  the  Royal 

Eandau,  Germany.       Hospital   in  London.     The  surgeon  used  a  curved 

knife,  two  and  a  half  inches  in  width.     He  cut  the 

alveolar  process  in  different  sections,  using  forceps,  the  beaks  of  which 

were  padded,  hard  rubber  being   used   on  the  labial   surface   and   soft 

rubber  on  the  lingual.    He  applied  a  splint  and  said  that  in  a  fortnight  it 
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would  heal  and  stay  in  position.     I  think  Dr.  Visick  knows  more  of  this 
case  than  I  do. 

It  is  very  kind  of  Dr.  Strom  to  mention  my 
Dr  RcdkV  €  Ulslck  name  in  reference  to  this  subject,  but  I  can  not  claim 
Condon,  Gnaland.  to  have  had  much  experience  with  these  cases  of 
surgical  correction  of  malocclusion.  I  remember  one 
case  which  came  under  my  notice  at  Guy's  Hospital  in  London.  Patient, 
a  boy  aged  about  twelve  years.  He  came  to  the  Dental  Department  with 
the  following  condition :  The  upper  right  cuspid  was  in  lingual  occlusion, 
being  hopelessly  locked  in  position  by  the  lower  teeth.  There  was  plenty 
of  room  between  the  right  upper  lateral  incisor  and  first  bicuspid  for  the 
cuspid  to  be  moved  into  position,  and  as  it  was  the  only  misplaced  tooth 
in  either  arch,  immediate  surgical  treatment  was  decided  upon.  The 
upper  right  lateral  incisor  and  first  bicuspid  were  banded,  and  a  plaster 
impression  taken.  The  two  bands  were  then  joined  by  a  wire,  which 
passed  lingually  to  the  cuspid  when  placed  in  normal  occlusion.  The 
patient  was  then  anesthetized  with  nitrous  oxide  by  the  nasal  method, 
and  the  tissues  in  the  vicinity  of  the  cuspid  were  thoroughly  swabbed  with 
antiseptic  lotion.  Incisions  were  then  made  through  the  soft  tissues  and 
alveolus  on  either  side  of  the  cuspid  by  means  of  a  hand  saw,  to  the  depth 
of  about  fifteen  millimeters.  A  pair  of  stout  forceps  were  used,  with  a 
T-piece  covered  with  soft  rubber  on  the  outer  blade,  which  was  placed 
high  up  in  the  sulcus  above  the  tooth  to  be  moved.  The  inner  straight 
blade  was  then  forced  up  into  the  bone  on  the  palatal  side  of  the  cuspid, 
and  strong  outward  pressure  was  brought  to  bear  on  the  tooth  and  sur- 
rounding bone.  By  this  means  the  tooth  and  surrounding  bone  were 
bodily  moved  forward  into  correct  position  and  the  splint  forced  into 
place.  When  the  patient  had  recovered  from  the  anesthetic,  the  splint 
was  removed  and  then  cemented  into  position.  The  patient  suffered 
very  little  inconvenience  from  the  treatment,  and  only  wore  the  splint 
for  a  period  of  about  six  weeks,  as  the  cuspid  was  retained  in  position  by 
the  lower  first  bicuspid  and  cuspid.  About  seven  months  after  the  opera- 
tion the  tooth  was  examined  and  found  to  be  satisfactory  in  very  way. 

In  a  case  of  this  description  surgical  treatment  seems  to  be  ideal,  as 
the  patient  is  put  to  so  little  inconvenience,  but  one  must  always  bear  in 
mind  the  risks  run  in  undertaking  the  surgical  treatment  of  such  a  case. 

Regarding  Dr.  Waugh's  remarks,  I  should  like  to  say  that  in  cases 
of  fractured  mandible,  in  which  a  double  splint  was  to  be  made,  I  have 
always  used  an  articulator  on  which  to  mount  my  models  before  fixing 
the  splints  together.  In  all  cases  after  the  removal  of  the  splint  I  have 
found  the  teeth  occlude  pretty  satisfactorily,  especially  after  a  day  or 
so,  when  the  jaw  has  become  used  to  moving  once  more.     I  have  often 
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used  such  a  splint  as  mentioned  by  Dr.  Rogers,  in  which  a  stiff  wire  is 
bent  up  around  the  teeth,  and  then  wired  in  position  with  ligatures  passed 
between  all  the  teeth ;  but  I  have  only  used  a  splint  of  this  description 
in  those  cases  where  I  considered  only  a  single  splint  necessary.  How- 
ever, in  a  case  where  resection  of  the  mandible  is  proposed,  I  should 
think  that  a  wire  splint  could  be  made  for  each  jaw  before  the  operation 
and  firmly  wired  in  place;  then,  after  the  operation  is  performed,  the 
teeth  could  gradually  be  brought  into  occlusion  before  the  new  bone  is 
formed,  by  passing  ligatures  between  the  upper  and  lower  splints  and 
exerting  gradual  pressure.  In  this  way  the  muscles  would  be  gradually 
stretched,  and  it  would  not  be  necessary  to  exert  that  great  stress  which 
is  necessary  when  the  teeth  are  brought  into  occlusion  at  the  time  of  the 
operation. 

Mr.   President  and  gentlemen  of  the  American 
Dr.  mcston  fl.  Price      Society  of  Orthodontists :    I  feel  I  am  unworthy  of 
Cleveland.  taking    your    time,    not    being    a    member    of    your 

Society,  although  I  think  a  great  deal  of  you  as 
individuals.  I  want  to  congratulate  Dr.  Babcock  on  this  operation  w^hich 
he  has  suggested,  and  I  am  sure  the  work  he  is  doing  and  that  you  are 
doing  is  going  to  be  of  tremendous  importance  to  the  coming  generation. 
I  want  each  one  of  you  to  feel  you  are  a  millionaire  in  opportunity ;  that 
you  have  a  greater  opportunity  to  bless  the  world  than  we,  who  do  a 
general  practice,  and  I  say  Godspeed  to  this  Society.  To  my  mind  it  is 
fitting  you  should  have  the  cream  of  all  of  our  profession,  because  you 
have  the  ideal  specialty,  and  I  congratulate  you  in  that  work. 

If  I  were  to  discuss  the  splendid  presentation,  I  would  emphasize 
what  someone  has  already  suggested — the  making  of  a  cast  interdental 
splint.  I  may  refer  to  that  when  I  give  my  clinic  this  afternoon,  showing 
technique. 

I  did  not  come  to  this  meeting  expecting  to  be 

Dr  6  T.  UlOOdburv     called  on  for  any  remarks.     I  am  just  here  to  learn. 

Cleveland.  However,  since  the  privilege  has  been  given  me,  I 

will  say  that  while  I  do  not  practice  this  work  as  a 

specialty  myself,  I  keep  in  close  touch  with  the  wonderful  things  you 

are  doing.    And  I  feel  as  Dr.  Price  has  just  suggested,  that  the  field  that 

you  are  working  in  and  the  things  you  are  accomplishing  are  very  great ; 

and  the  benefits  which  will  result  to  the  people  are  very  large,  indeed. 

I   yould    like   to   ask    Dr.    Babcock   a   question 
Dr.  Robert  Dunn.        relative  to  the  bridging    over    of     the    periosteum. 
Orthodontists  are  frequently  required  to  correct  cases 
of  malocclusion  where  the  operation  for  cleft  palate  has  already  been  per- 
formed and  there  has  been  a  failure  in  getting  union  in  the  anterior 
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portion  of  the  cleft.     In  the  operation  that  follows  there  may  be  some 

opening-  of  the  cleft.     Does  Dr.  Babcock  consider  that  bridging  the  gap 

with  a  flap  of  periosteum  would  result  in  a  restoration  of  bony  union. 

Just  a  little  point  as  to  the  making  of  the  splints. 

Dr.  Uarney  Barnes.      I  have  had  some  experience  in  swedging  them  from 

thin  metal,   and  then  soldering  the   different  parts 

together.     My  method  was  to  swedge  on  zinc  dies  with  lead  counter. 

Take  the  cast  and  press  the  model  into  molding  sand  and  withdraw  it. 

The  withdrawal  takes  away  part  of  the  sand  where  the  undercuts  were. 

Then  brush  or  blow  off  the  particles  broken  away,  and  press  the  model 

back   into  place  and  withdraw  it,   repeating  two  or  three  times,  thus 

destroying  the  pull  of  the  undercuts.     I  allowed  the  splint  to  pass  over 

the  gums,  flanging  outward,  and  in  setting  the  appliance  I  use  Ames'  oxy- 

phosphate  of  copper  with  a  large  excess,  which  is  allowed  to  flow  down 

thoroughly  between  the  teeth  and  on  to  the  gums.     No  inflammation  of 

the  gums  ensued,  such  as  you  might  fear. 

As  Dr.  Babcock  is  a  physician,  I  would  like  to 

Dr.  €rnc$t  Ulalkcr.      avail    myself    of    this    opportunity    of    securing    an 

expression   of   his    opinion    on    the   question    of   the 

possibility  of  a  systemic  effect  on  the  patient  from  the  use  of  German 

silver  in  these  splints.    I  am  using  German  silver  in  some  mouths,  in  some, 

precious  metals,  and  in  some,  a  combination.     I  use  the  precious  metals 

for  two  reasons :    Because  of  its  greater  durability  and  greater  elasticity 

after  being  soldered,  and  for  esthetic  reasons ;  but  I  have  never  seen  any 

deleterious  systemic  effect  from  German  silver.     Some  have  thought  there 

might  be  such  an  effect,  and  the  Doctor,  as  a  physician,  may  probably 

give  us  some  light  on  that  subject. 

I  should  like  to  ask  if  I  understood  Dr.  Barnes 

Dr.  Tisber.  that    his    splints    for    the    superior   and    the   inferior 

maxilla  are  united  into  one  piece  before  cementing. 

I  do  not  solder  the  two  splints  together ;  they 

Dr.  Barnes.  should  be  made  separately  and  then  wired  together 

from  lug  to  lug. 

_     ^^,  .       ,  Have  you  tried  wiring  the  spHnts  together,  and 

Dr.  Ottolenflui.  .u  uo 

seen  the  result? 

Dr.  Barnes.  Yes,  I  have. 

Dr.  OttOlenaui.  Was  it  a  good  result? 

Dr.  Barnes.  It  was. 

I  want  to  point  out  the  great  danger  which  may 

Dr.  TIsber.  result    from    such    practise.      Almost    always    the 

operation    preceding    the    placing    of    these    splints 

requires  a  general  anesthetic,  and  ether  is  usually  selected.     Any  time 
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during  the  following  forty-eight  hours  severe  vomiting  may  occur,  and  if 
the  nurse  be  away  from  the  bedside  at  this  critical  moment  your  patient 
will  choke  to  death ;  or,  if  the  nurse  has  not  sufficient  skill,  or  has  not 
been  carefully  instructed,  she  may  find  it  impossible  to  remove  the  splint 
even  if  she  be  present  at  the  time  of  vomiting.  Dr.  Ottolengui  has  shown 
you  that  cementation  of  the  splint  is  not  necessary,  so  why  take  this 
unwarranted  risk  with  the  life  of  your  patient? 

I  have,  on  occasion,  made  and  set  splints  for 
Dr.  lUaugb.  general  practitioners  in  surgery,  and  they  have  never 

had  a  satisfactory  result,  simply  because  they  could 
not  handle  the  splints.  I  have  never  found  it  of  advantage  to  cement  the 
splint.  Our  splints  are  made  to  be  removed  for  cleansing  purposes,  etc. 
I  know  of  one  or  two  cases  where  the  splints  were  handled  by  general 
practitioners,  and  they  went  against  my  instructions  regarding  removal 
for  cleansing,  and  they  were  compelled  to  take  the  splints  out  because  the 
tongue  became  swollen  and  sore,  and  the  physician  feared  the  life  of  the 
patient  might  be  endangered. 

Dr.  Babcock's  paper  has  been  of  much  interest 
Dr.  €<l$tO.  to  me.     The  work  he  has  done  and  is  doing  now 

deserves  very  great  consideration.  It  is  a  phase  of 
surgery  that  has  been  neglected. 

A  few  weeks  ago  I  had  occasion  to  witness  an  unusual  operation  on 
the  mandible.  It  was  of  especial  interest  in  that  it  demonstrated  the  great 
power  of  nature  to  heal.  The  history  of  the  case  was  as  follows:  The 
patient,  a  man  forty-one  years  of  age,  was  driving  home  in  the  country 
with  a  team  of  horses  and  a  heavy  w^agon  He  was  intoxicated ;  the 
horses  became  frightened  and  ran  away ;  tht  man  was  thrown  from  the 
wagon  and  was  either  run  over  by  the  wheels  of  the  wagon  or  kicked  in 
the  face  by  the  horses.  At  any  rate,  when  he  was  brought  into  the  hospital 
he  was  in  a  very  bad  condition.  He  had  several  broken  bones  and  many 
cuts  and  bruises.  His  lower  jaw  was  fractured  in  three  places:  (a) 
through  the  ramus  on  the  left  side,  about  half  way  between  the  condyle 
and  angle;  (b)  through  the  body  of  the  jaw  in  the  region  of  the  lower 
left  bicuspids;  (c)  and  through  the  body  of  the  jaw  in  the  region  of  the 
lower  right  bicuspids ;  on  this  side  there  was  considerable  contusion  of  the 
soft  tissues  and  bones,  and  one  or  two  of  the  teeth  had  been  knocked 
out.    The  lower  lip  was  badly  contused  and  part  of  it  had  been  lost. 

When  the  patient  was  brought  to  the  hospital,  the  surgeon  on  the 
case  found  him  in  such  bad  condition  that  after  doing  everything  he 
thought  necessary  to  save  his  life,  he  decided  it  was  not  best  to  do  very 
much  work  on  the  face  and  jaw.  He  did,  however,  operate  on  the 
fracture  of  the  body  of  the  jaw  on  the  left  side.     He  wired  the  hone 
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together,  and  it  united  perfectly ;  he  also  closed  the  gap  in  the  lower 
lip.  A  portion  of  the  lip  had  to  be  removed,  so  that  when  the  cicatrix 
formed  the  mouth  was  very  much  constricted.  The  fracture  of  the  ramus 
on  the  left  side  and  the  fracture  of  the  body  on  the  right  side  were  not 
operated  upon  at  that  time. 

About  six  weeks  after  the  first  operation  I  was  called  into  consulta- 
tion on  the  case.  I  found  the  following  condition :  The  patient  had  no 
use  of  the  lower  jaw.  The  mouth  was  in  a  most  unhygienic  state.  There 
was  considerable  contused  tissue  around  the  fracture  of  the  body  on  the 
right  side  and  evidences  of  necrosed  bone.  The  teeth  in  close  proximity 
were  quite  loose.  At  the  fracture  of  the  ramus  the  lower  part  had  been 
forced  back  and  up  beyond  the  upper  part  and  was  held  securely  by  the 
muscles  and  the  formation  of  new  tissue.  There  was  absolutely  no 
chance  to  use  a  dental  splint  or  apparatus  of  any  kind,  therefore  a  radical 
operation  w^as  advised. 

The  patient  was  anesthetized  with  ether  by  the  Crile  method,  i.  e., 
by  passing  rubber  tubes  through  the  nares  to  the  larynx,  the  other  end  of 
the  tubes  being  attached  to  the  ether  bottle. 

The  fracture  of  the  ramus  was  operated  on  first.  An  incision  about 
three  inches  long  was  made  under  and  along  the  ramus  and  angle  of  the 
jaw.  It  was  with  considerable  difficulty  that  the  ends  of  the  bones  were 
exposed,  a  cartilaginous  tissue  having  formed  which  had  to  be  removed. 

The  ends  of  the  bones  were  made  fresh  by  scraping,  and  then  put 
into  adaptation.  Holes  were  drilled  through  the  bone  on  either  side  of 
the  fracture  and  a  steel  staple  was  driven  in.  Silver  wires  were  passed 
around  each  segment  and  the  staple  to  assist  in  holding  it  in  place.  The 
fracture  of  the  body  on  the  right  side  was  then  operated  on.  The  con- 
striction of  the  mouth,  caused  by  the  loss  of  tissue  and  cicatrix,  made  it 
necessary  to  make  an  incision.  An  incision  was  made  beginning  at  the 
angle  of  the  mouth  and  ending  at  the  lower  border  of  the  chin.  Con- 
siderable necrosed  tissue  was  found  that  had  to  be  removed.  Two  teeth 
also  had  to  be  removed.  The  ends  of  the  bones  were  scraped  until  healthy 
tissue  was  reached ;  a  hole  was  drilled  through  each  segment  of  the 
bone  near  the  fracture  and  a  good-sized  ordinary  steel  screw  put  in.  A 
silver  wire  about  26  gauge  was  then  wrapped  around  the  heads  of  the 
screws  in  a  figure  of  eight  style,  bringing  the  ends  of  the  bones  into 
adaptation. 

On  account  of  the  loss  of  bone  the  jaw  was  drawn  over  to  one  side 
and  a  considerable  deformity  produced.  There  was  practically  no 
occlusion  of  the  teeth. 

The  operation  lasted  about  two  hours.  The  patient  was  an  alcoholic, 
and  got  in  such  bad  shape  during  the  operation,  I  did  not  think  he  would 
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survive  it.  He  did,  however,  and  the  surgeon  advised  me  yesterday  that 
he  had  been  discharged  from  the  hospital  several  days  ago  in  fairly  good 
physical  condition. 

I  beg  to  thank  the  gentlemen  for  the  many  valu- 
Dr.  Habcock.  able  suggestions  they  have  made.     I  realize  that  this 

subject  is  a  rather  young  one  and  undeveloped,  as  has 
been  said.  We  are  simply  feeling  our  way  along.  The  men  of  this 
Society  will  contribute  a  very  valuable  part  to  the  advances  which  will 
be  made.  I  think  the  surgeon  is  a  sort  of  handmaid  to  the  orthodontist 
in  this  work.  It  is  usually  for  the  orthodontist  to  say  whether  the  opera- 
tion shall  be  done,  or  whether  it  is  necessary.  If  the  orthodontist  advises 
the  patient,  that  settles  the  matter  at  once.  Even  though  the  surgeon 
does  the  work,  he  must  have  the  assistance  of  the  trained  orthodontist  to 
keep  the  parts  in  position,  make  the  splints,  etc.  Then,  afterward,  there 
will  usually  be  some  deformity  requiring  correction.  The  surgeon  can 
often  only  hew  out  the  rough  part  of  it ;  the  result  may  be  so  good  the 
patient  will  be  entirely  satisfied ;  or  often  orthodontic  work  must  be  done. 
I  neglected  to  thank  the  dentists  who  have  helped  me:  Dr.  S.  H.  Guilford, 
Dr.  Thomas  Weeks,  Dr.  Merrill  Weeks,  and  others.  I  am  indebted  to 
them  for  suggestions  and  for  aid  in  the  work. 

I  can  heartily  agree  with  what  has  been  said  as  to  the  limitations  of 
surgery  and  of  orthodontia. 

I  was  very  glad  the  Gigley  saw,  as  used  by  Dr.  Blair,  was  mentioned. 
That  is  a  very  ingenious  way  of  using  it.  In  my  operations  it  was  my 
desire  to  see  the  ramus.  I  wished  to  see  how  the  fragments  looked  after 
the  reduction,  and  I  wished  to  use  wedges  also.  Both  of  the  incisions  in 
these  cases  showed  us  the  ramus. 

In  regard  to  the  soft  tissues,  there  is  no  trouble  in  that  respect.  If 
the  manipulation  has  not  been  too  severe,  if  the  soft  tissues  are  not 
traumatized  too  much  and  you  do  not  devitalize  the  tissues  and  are  clean 
in  your  work,  you  will  have  no  trouble.  An  aseptic  union  should  be  the 
usual  result.  We  use  buried  sutures  for  the  skin,  so  as  not  to  leave  suture 
holes. 

As  to  the  use  of  auxiliary  devices  to  bring  the  jaws  together,  or  the 
use  of  splints,  this  is  very  important.  It  is  very  different  from  the  problem 
in  the  case  of  fractures.  In  fracture  cases  you  put  the  bones  together  in 
a  position  which  is  normal,  and  the  muscular  pull  is  not  a  very  great 
factor ;  slight  pressure  is  suflficient. 

In  the  second  case  it  required  nearly  all  the  pressure  I  could  muster 
against  the  point  of  the  chin  to  brmg  the  parts  into  their  proper  position ; 
perhaps  forty  to  sixty  pounds  were  used. 
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The  object  of  making  two  splints  is  to  get  a  firm  hold  on  the  teeth 
and  then  wire  these  at  a  later  time  and  gradually  bring  the  jaws  to- 
gether. You  could  hardly  hold  the  jaws  in  apposition  while  the  cement 
hardened.  The  principle  that  I  mention  of  dividing  the  ligaments  should 
enable  one  to  mobilize  the  jaws  so  that  this  pressure  will  not  be  required, 
and  then  of  course  the  problem  is  simpler. 

In  one  case  we  used  a  plaster  of  Paris  bandage  around  the  head,  and 
could  not  get  it  tight  enough  to  hold  the  teeth  together.  It  was  insuf- 
ficient. You  must  have  adequate  and  continuous  pressure.  If  you  have 
your  caps  fitted  and  wired  around  the  necks  of  teeth  and  cemented  also  in 
advance  of  the  operation,  then,  even  although  you  can  not  bring  the  jaws 
together  as  you  wish,  because  of  the  size  of  the  tongue,  you  can  partially 
bring  the  jaws  together,  and  later  on  bring  them  into  occlusion,  taking 
two  or  three  days,  and  avoiding  tremendous  immediate  pressure  and  the 
danger  of  suffocation.  In  one  case  we  used  elastic  bands  to  keep  up  con- 
tinuous pressure,  and  it  required  about  a  week  before  the  patient  could 
keep  the  tongue  back  in  the  mouth.  In  the  second  case  the  cavity  of  the 
mouth  was  very  small,  but  after  a  few  days  the  tongue  accustomed  itself 
to  the  new  conditions,  and  the  teeth  could  then  be  put  in  occlusion. 

The  first  splint  pulled  off  the  teeth ;  it  had  been  cemented  on.  Even 
this  was  insufficient.  We  found,  too,  as  Dr.  Ottolengui  has  shown,  that 
we  were  keeping  the  teeth  too  far  apart,  so  Dr.  Thos.  Weeks  ground 
off  the  cusps  so  that  we  could  see  the  positions  of  the  teeth  and  note 
how  the  occlusion  was  when  the  caps  were  put  back  a  second  time. 

There  is  no  doubt  but  it  is  desirable  to  make  the  splints  in  two  por- 
tions, and  it  is  desirable  to  put  them  on  before  you  do  the  operation.  It 
sometimes  requires  anesthesia  to  bring  the  jaws  together  after  the  opera- 
tion. If  bands  or  wire  ligatures  are  used  you  can  gradually  bring  the 
teeth  into  occlusion  without  the  necessity  of  anesthesia.  It  simplifies 
your  after-procedure  very  much,  and  sometimes  you  can  at  once  put  the 
jaws  in  occlusion.  In  regard  to  the  anesthetic,  if  the  patient  is  fairly  old, 
use  apomorphia.  It  is  not  so  useful  in  young  patients.  The  patient 
awakens  without  any  knowledge  that  the  operation  has  taken  place.  It 
leaves  the  mouth  dry  and  there  is  no  vomiting  afterward.  Ether  may  be 
used  by  the  metheds  described,  or  by  the  rectal  methed.  Or,  one  can  use 
nitrous  oxide,  with  the  nasal  inhaler. 

Would  you  call  that  rectal  anesthesia,  and  how 
Dr.  Ca$to.  jq^^  j^^g  .^  ^gg^  ^gg^P 

Ether  was  first  used  in  1846  and  1847.    Within 
Dr,  BabCOCk.  a  year  a  noted  German  surgeon  had  advised  giving 

it  by  rectum.     It  rarely  was  used  in  that  way  how- 
ever, until  forty  years  later,  and  in  the  eighties  one  of  the  New  York 
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surgeons  started  to  use  it  with  at  first  splendid  results.  Dysenterv  fol- 
lowed its  use,  and  it  again  fell  in  disfavor.  Ten  years  afterward  it  was 
revived  in  Boston.  The  older  surgeons  used  it  without  proper  methods  of 
ventilation  and  in  too  concentrated  a  form ;  now  it  is  used  with  but  slight 
trouble.    It  is  a  method  of  some  value  in  these  operations  on  the  face. 

In  their  operations  on  the  jaw  I  think  it  criminal  for  surgeons  sim- 
ply to  leave  the  fragments  of  the  jaw  unsupported,  and  not  securing  the 
aid  of  the  dentist  or  orthodontist  to  fix  the  fragments  in  place.  Possibly 
a  tumor  is  excised  and  the  teeth  are  left  in  malocclusion,  and  the  jaw  is 
of  no  use  to  the  patient  whatever.  If  the  fragments  were  only  left  in  oc- 
clusion, later  on  when  the  tissues  had  united  there  would  have  been  secured 
a  jaw  of  some  value.  This  was  one  of  the  crimes  frequently  committed  in 
surgical  practice  in  the  past. 

I  do  not  think  that  even  cement  is  sufficient  in  some  of  these  cases. 
You  must  have  wire  ligatures  to  give  proper  anchorage  for  the  splints. 

Replying  to  Dr.  Walker  I  would  say  that  the  systemic  effect  of  Ger- 
man silver  is  inconsequential,  I  think.  I  believe  it  may  be  entirely 
disregarded. 

Answering  Dr.  Dennis'  question,  unfortunately  the  periosteum  of 
the  superior  maxillary  bone  has  not  the  regenerating  power  of  the  in- 
ferior maxillary.  In  the  roof  of  the  mouth  we  have  only  periosteum  and 
mucous  membrane — practically  one  membrane,  but  if  you  separate  them 
and  preserve  the  under  layers  of  the  periosteum  you  can  obtain  some  bone 
formation  on  the  under  side  of  it. 

Could  you  bridge  over  the  soft  tissures  by  using 
Dr.  Dunn.  these  same  methods? 

It  is  easy  to  strip  up  the  periosteum,  but  here 

Dr.  BabCOCk.  you  have  the  mucous  membrane  and  periosteum  amal- 

gamated and  you  can  not  split  them  apart  but  must 
use  both.    You  can  not  use  one  without  the  other  very  well. 

Now  as  to  the  sore  tongue  after  these  operations,  it  is  necessary  to 

cover  the  rough  points  of  the  splints,  etc.,  with  wax  or  similar  materials. 

Have  vou  had  trouble  from  the  fermentation  of 
Dr.Ulauab.  ^^^^, 

Very  little.     I  have  used  wax  and  paraffin  or 
Dr.  BabCOCk.  other  gum  around  the  teeth  to  cover  all  the  depres- 

sions and  gaps. 
Dr.  Ulaugb.  You  can  open  the  mouth  ? 

No,  the  teeth  must  remain  in  occlusion. 
Dr.  BabCOCk.  As  for  the  open  operation  of  the  wiring  of  frac- 

tures of  the  jaw  is  very  rarely  necessary.   I  think. 
In  my  experience  I  have  felt  when  I  went  in  from  below,  through  the 
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face,  and  have  wired  the  fragments  together,  we  have  done  more  harm 
than  good,  and  have  simply  opened  up  tissues  partly  devitalized,  and 
traumatized  them  more  than  before,  and  there  is  usually  more  suppura- 
tion, irritation .  and  necrosis  of  bone  than  would  otherwise  occur.  The 
dentist  or  orthodontist  is  a  better  man  to  treat  fractures  than  the  operative 
surgeon.  The  surgeon  who  is  safest,  in  other  words,  is  the  man  who  uses 
dental  methods.  The  Hammond  splint  works  very  well.  The  open 
operations  on  the  jaws  I  think  usually  do  more  harm  than  good. 
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n  Retainer 

By  Reward  D.  Heeler 

Des  IHoines,  Towa 

A  new  method  on  attaching  a  lingual  arch  bar  to  bands  on  teeth 
designed  to  hold  and  support  same.  It  is  my  opinion  that  a  retaining 
appliance,  which  is  not  rigid,  and  one  which  will  do  what  is  required  of 
it,  is  far  better  than  an  appliance  which  is  essentially  rigid,  that  is, 
with  soldered  attachments  of  bars  to  bands.  In  this  appliance  the  con- 
nection between  lingual  arch  bar  and  bands  is  made  by  means  of  tubes 
(very  small)  placed  on  arch  and  soldered  to  bands  which  are  to  support 
the  same.  This  makes  of  each  attachment  a  hinge  joint  instead  of  a 
soldered  rigid  connection. 

Bands  of  22  k.  gold,  36  gauge  (or  of  platinum)  are  made  for  such 
teeth  as  are  selected  to  hold  the  retaining  bar.  These  bands  are  placed 
in  position  of  the  teeth  and  the  impression  taken.  Remove  bands  and 
place  carefully  and  accurately  in  impression  and  fill  with  investment 
material ;  separate  and  you  have  model  with  band?  in  their  relative 
position. 

Select  a  lingual  arch  bar,  usually  iridio-platinum  wire,  number  18 
gauge,  and  make  tubes  that  will  fit.  Make  tubes  in  following  manner. 
Take  piece  of  22  k.  36  gauge  gold  and  cut  strip  about  one  tenth  of  an 
inch  wide.  This  will  be  length  of  tube.  If  you  wish  lube  longer  or 
shorter  cut  strip  accordingly.  Anneal  well  and  roll  on  the  iridio-platinum 
bar,  which  will  make  the  tube.  Two  or  three  times  around  is  sufficient 
for  strength.     Remove  from  bar  and  flow  in  a  little  20  k.  solder,  taking 
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care  that  the  solder  does  not  flow  within  the  tube.     Make  as  many  tubes 
as  you  may  wish  for  your  case  in  hand. 

In  making  an  elaborate  retainer,  such  as  is  shown  in  Fig.  i,  bend 
bar  to  fit  case,  placing  a  tube  opposite  or  against  each  band  and  solder 
tube  to  band,  taking  care  again  that  the  solder  does  not  flow  within  the 
tube,  which  would  make  a  rigid  joint.  Paint  surface  of  bar  within  the 
tube  with  whiting  or  rouge  to  avoid  this.  Solder  tubes  to  band  with  i8  k. 
solder.  If  bar  extends  back  to  molar,  make  rigid  attachment  at  that  point. 
I  make  many  of  these  with  but  two  attachments,  that -is,  on  both  cuspids. 


FIG.    I. 


If  arch  has  been  expanded  and  anterior  teeth  moved  mesially,  this  re- 
tainer is  sufficient.  In  these  cases  there  must  be  quite  an  angle  (as  near 
as  possible  to  right  angle)  in  arch  bars  at  region  of  cuspids  and  tubes 
placed  exactly  in  the  angle,  else  there  will  be  some  slipping  distally  as 
there  would  be  no  attachment  to  molar  bands,  the  lingual  bar  extending 
distally  only  as  far  as  second  bicuspid. 

There  are  two  features  about  this  retainer  that  I  wish  to  bring  out. 
First,  ease  with  which  it  can  be  inserted,  especially  as  it  is  indicated  where 
there  is  much  or  great  diverging  of  the  cuspids.  Over  some  of  the  cases 
of  slanting  cuspids  it  is  almost  impossible  to  place  a  rigid  retainer. 
Second,  with  the  hinge  joints,  the  apices  of  roots,  instead  of  being 
immovably  held  by  a  rigid  retainer,  are  permitted  to  work  forward.  In 
many  cases  there  is  much  inclination  of  roots,  and  we  want  a  retainer  that 
will  allow  these  teeth  to  "straighten  up,"  under  lip  pressure. 
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Ulorking  Retainer; 
Skeleton  Bite  Plane; 
elevating  Bicuspids; 
By  3.  Cowe  Voung 
new  York 

Figure  i  shows  what  I  have  termed  a  "working  retainer,"  owing  to 
the  fact  that  the  point  of  contact  on  the  hngual  surface  of  the  upper 
front  teeth  is  so  high  that  the  constant  pressure  of  the  lower  Hp  on  the 
incisal  third  of  the  labial  surface  will  act  as  a  lever  and  cause  the  apices  of 
the  roots  to  move  forward  stimulating  bone  development. 


r^'^T^ 


FIG.  I. 


This  form  or  retainer  has  proved  very  valuable  in  cases  where  there  is 
pronounced  lack  of  bone  development  in  the  upper  incisor  region.  It  is 
also  inconspicuous. 

The  lingual  wire  is  of  iridio-platinum.  nineteen  gauge,  while  the 
small  U's  shown  at  A  are  of  iridio-platinum,  twenty-five  gauge,  soldered 
to  the  base  wire  with  pure  gold. 

It  is  very  necessary  that  these  U's  be  made  of  light  wire  so  that  they 
may  pass  well  up  under  the  gum  without  causing  irritation,  and  also,  that 
if  found  necessary  they  can  be  readily  bent  for  any  final  adjustment  with- 
out disturbing  the  base  wire. 

Figure  2  shows  the  skelton  bite  plane  which  has  proved  of  value 
in  the  retention  of  Class  II,  both  first  and  second  divisions,  where  the 
molars  and  bicuspids  are  in  infra-occlusii>n.     The  soft  tissues  under  such 
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a  bite  plane  are  far  less  liable  to  become  inflamed  and  hypertrophied  than 
when  a  solid  bite  plane  is  used. 

In  the  construction  of  this  retainer  the  lingual  base  wire  is  fitted 
first   and   then  the  other  piece  bent  to  fit   approximately   and   one   end 


Fig.  2. 


soldered  to  the  lingual  wire  with  pure  gold. 
be  made  to  rest  tight  on  the  lingual  w  ire  ami 
out. 


The  next  contract  point  can 
soldered  and  so  on  through- 


FIG.  3. 


Figure  3  shows  an  auxiliary  spring  of  clasp-gold  soldered  to  the 
buccal  tube  of  a  clamp  band  and  extending  forward  to  the  cuspid  region. 
This  has  proved  a  very  satisfactory  method  of  elevating  the  bicuspids 
and  cuspids  in  cases  of  infra-occlusion.  The  teeth  to  be  elongated  should 
be  fitted  with  plain  bands  having  a  spur  that  the  wire  may  be  sprung  over 
or  ligated  to  them,  as  desired.  The  arch  which  is  ligated  to  the  anterior 
teeth  prevents  the  tipping  of  the  molar  during  the  use  of  such  a  lever. 
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extension  tooth  movement, 

$l»lit  Cube  flttacbnient, 

Cingual  Jittachment  for  Clamp  Bands, 

By  C.  B.  Bawley. 

Ulasbington,  D.  €. 

ITiuki-slaiKliiiL;-  lli.'it  lluTr  is 
considcrahk'  iuk'r(.'Sl  jtisl  now  in 
the  question  of  liow  far,  and 
under  what  conchtions  a  tooth 
nia\'  be  moved  without  (Uuii^er 
of  death  to  the  pulj),  [  l)rought 
with  me  some  shdes  of  a  case 
that  is  interesting-  from  that 
stand])oint.  The  first  (Fig.  i.) 
shows    the     appearance    of    the 

teeth  of  a  nine-\ear-old  lioy  from  the  hil)ial  asjject.     The  next   (Fig.  2) 
study   models   of   the   occhisal   aspect   of   the   tcelli    at   the    beginning   of 
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Fig.  3. 


treatment,  at  the  stage  when  the  lal)ial  movement  was  aeconiphshed.  and 
at  the  concKision. 

The  right  central  incisor  had  erupted  nearly  in  the  center  of  the 
palate,  about  on  a  line  across  the  tirst  bicuspids  ((/).  It  was  drawn 
labiallv  to  the  line  of  occlusion  and  rotated,  its  incisal  edge  at  that  time 
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being  about  level  with  the  gums  (b).  It  was  then  removed  down  to  the 
same  degree  of  eruption  as  the  other  central  (c).  The  last  movement  is 
shown  in  (Fig.  3).  It  was  then  retained  in  position  and  at  the  end  of 
three  months,  there  having  been  no  evidence  of  pulp  disturbance  an  X-ray- 
photograph  was  taken  (Fig.  4)  which  indicates  a  fully  formed  root  and 
healthy  pulp. 

Figure  5  shows  a  modification  or  development  of  the  square  tube 


Fig.  4. 


Fig.  5. 


device  first  described  by  Dr.  Kemple,  the  modification  being  suggested  to 
me  by  Dr.  Abell.  This  modification  consists  in  the  use  of  a  round  split 
buccal  tube,  the  split  portion  of  which  engages  with  a  lug  of  plate  or  wire 
soldered  on  the  expansion  arch,  thus  preventing  the  expansion  arch  from 
turning  in  the  tube,  and  consequently  providing  for  the  bodily  movement 
of  the  molar  used  as  anchorage.  It  appears  to  me  that  this  device  is 
just  as  effectual  as,  and  easier  of  adjustment  than,  the  square  tubes  used 
for  the  same  purpose. 

Figure  6  illustrates  a  combination  of  my  own  for  obviating  the 
necessity  of  ligating  the  bicuspids  during  the  first  stage  of  treatment  at 
least,  and  for  adding  stability  to  the  expansion  arch  so  that  it  will  not 
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need  as  frequent  attention  as  in  the  usual  method  of  ligating  all  of  the 
bicuspids  to  the  expansion  arch.  This  combination  consists  in  the  use  of 
a  lingual  wire  extending  from  the  mesial  angle  of  the  molar  clamp  band 
to  the  distal  angle  of  the  cuspid  on  each  side,  the  bicuspids  being  banded 
with  lingual  hooks  engaging  with  the  lingual  wire,  and  with  buccal  eyelets 
attached  to  the  bands  in  the  buccal  embrasure  for  engaging  the  ligatures 
from  the  expansion  arch.    The  lingual  wire  may  be  extended  to  the  mesial 
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angle  of  the  cuspid  which  is  banded  in  a  similar  manner  when  the  indi- 
cations of  treatment  warrant  it. 

The  advantage  of  the  arrangement  is  that,  during  the  first  stage  of 
treatment  while  the  arches  are  being  widened,  there  are  no  ligatures  re- 
quired back  of  the  cuspids.  The  lingual  wire  carries  out  the  bicuspids 
and  cuspids  or  in  young  cases  the  temporary  molars  and  cuspids  without 
the  irritation  of  ligatures  around  the  teeth.  The  short  one  from  the  little 
loop  to  the  arch  is  not  likely  to  get  loose.  I  have  had  some  cases  go  over 
the  summer  without  any  attention  and  nothing  got  out  of  place. 

Ulidening  tbc  molar  Kcgion, 
By  Kodrigucs  Ottolcngui, 
Hew  Vork. 

In  widening  the  molar  region,  using  the  ex])ansion  arch,  it  has  often 
been  noted  that  there  is  danger  of  tipping  the  molar  crowns  buccally. 
This  will  either  "open  the  bite"  or  throw  the  tipped  tooth  out  of  occlusion. 
The  exception  would  be  where  the  molar  at  the  outset  might  be  tipped 
abnormally  toward  the  tongue,  in  which  cases  the  "bite"  is  commonly  too 
close,  a  fact  easily  proven  by  observing  that  the  overbite  in  the  incisive 
region  is  too  long.  In  such  cases  by  tipping  the  molar  buccally  the  tooth 
is  lifted  into  an  erect  position,  and  brought  into  normal  occlu^al  relations, 
while  coincidentally  the  too  long  overbite  is  corrected. 
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Thus  it  is  seen  that  at  times  it  is  desirable,  and  at  other  times  un- 
desirable, that  molars  should  be  tipped  during  the  process  of  moving 
them  buccally.  Such  tipping  depends  wholly  upon  the  opportunity  for  the 
metal  arch  to  turn  in  the  buccal  tubes,  and  to  prevent  or  modify  this 
possible  turning  several  orthodontists  have  devised  various  mechanisms. 

Perhaps  the  most  efficient  heretofore  suggested,  has  been  the  square 
tube  presented  to  the  profession  by  Dr.  Fred.  C.  Kemple.  In  this  ap- 
paratus the  buccal  tube  is  square  instead  of  round,  and  a  second,  smaller 
square  tube  is  soldered  at  the  extreme  end  of  the  arch.  This  smaller 
tube  is  made  to  exactly  telescope  the  larger  buccal  tube,  and  by 
preventing  rotation  of  the  arch  within  the  tube,  modifies  the  buccal 
movement  of  the  molar,  practically  preventing  tipping,  and  thus  com- 
pelling the  bodily  transit  of  the  tooth.  A  molar  treated  in  this  manner 
offers  greater  resistance  to  stress,  than  where  the  round  tube  is  used, 
and  consequently  the  square  tube  offers  an  excellent  anchorage  where  the 
molar  on  one  side  alone  is  to  be  carried  buccally.  In  such  cases  the 
square  tube  may  be  placed  on  the  tooth  which  is  already  in  normal  or 
nearly  normal  pose,  while  a  round  tube  may  be  used  on  the  opposite  side 
where  the  tooth  may  be  in  lingual  occlusion. 

I  have  had  excellent  results  with  the  Kemple  square  tubes,  and  am 
still  using  them  where  I  know  at  the  outset  that  the  molars  should  be 
moved  little  or  not  at  all.  But  occasions  arise  where  we  wish  to  move 
the  molars  somewhat,  and  will  then  desire  to  prevent  or  control  further 
buccal  movement  or  tipping.  And  for  this  purpose  I  am  pleased  to  pre- 
sent a  device  which  is  but  a  slight  modification  of  one  shown  to  me  by 
Dr.  Hawley. 

Dr.  Hawley  used  a  round  buccal  tube  and  this  tube  was  split  through- 
out. To  the  arch  he  soldered  a  short  lug,  which,  sliding  in  this  split  tube 
would  somewhat  prevent  rotation  of  the  arch  in  the  tube.  I  can  not  see 
any  advantage  in  this  appliance  over  the  Kemple  tubes,  and  indeed  I  do 
not  believe  that  it  prevents  rotation  to  the  same  extent  as  does  the  square 
tube.  Moreover,  the  Kemple  tubes  seem  to  me  more  easily  adjusted. 
However,  the  Hawley  appliance  suggested  to  me  the  following: 

Figure  i,  in  the  the  larger  drawing,  shows  the  complete  appliance 
in  place.  The  split  in  the  tube  is  here  seen  to  be  presenting  toward  the 
morsal  ends  of  the  teeth ;  but  this  is  done  solely  for  the  purpose  of 
illustrating  it.  In  practice  I  prefer  to  attach  the  tubes  so  that  the  split 
presents  rootwise. 

The  usual  arch  (a)  is  used.  The  buccal  tube  (b)  is  round  and  has 
a  split  throughout  its  complete  length.  Over  the  end  of  the  arch  I  use  a 
smaller  tube  (c)  which  exactly  telescopes  the  larger  buccal  tube,  and  to 
which  is  attached  a  round  wire  lug  wich  engages  and  slides  in  the  slot 
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in  the  split  luhc.  'lliis  small  tube  (c)  is  threaded  so  as  to  screw  on  to  the 
end  of  the  arch.  'J'his  affords  several  advantajj;es.  It  allows  of  its  use 
willidut  bcin,<4-  soldered,  and  when  the  telescoping  tube  is  not  soldered  it 
serves  as  a  friction  collar  to  steady  the  arch  in  the  tube  while  at  the  same 
time  permitting  rotation  of  the  arch  within  the  lube.  Thus,  when  the 
telescoping  tube  is  not  soldered  to  [hv  anli.  the  molar  mav  be  tipiieri 
outwardly.  When  it  is  soldered,  rotation  of  the  arch  willnn  the  tube 
is  to  an  extent  prevented  and  the  device  operates  on  the  same  |)rinciple 
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as  the  Kemple  square  tube.  At  {e)  we  see  the  telescoping  tube  and  lug 
screwed  on  to  the  arch,  and  at  (/")  we  see  the  same,  with  tube  and  nut  in 
place.  The  nut  {d)  has  one-half  of  its  extent  left  round.  Tn  use  it  is 
not  so  convenient  as  the  square  nuts,  but  it  resists  the  action  of  the  cheek 
and  tongue  to  turn  it. 

The  advantage  of  this  device  (if  there  is  any)  is  to  be  found  in  the 
fact  that  the  appliance  may  be  operated  either  as  an  ordinary  round 
buccal  tube,  or  on  the  principle  of  the  Kemple  square  tube.  Thus  a  case 
requiring  widening  in  the  molar  region  may  be  started  with  the  tele- 
scoping tube  (c)  simply  screwed  on  the  arch.  .-\.s  soon  as  the  desired  width 
across  the  molar  region  has  been  obtained  a  tiny  bit  of  soft  solder  firmly 
attaches  the  lug  to  the  arch,  and  thenceforth  we  have  the  action  of  a 
square  tube.  It  may  ha])i)en  thai  oue  luular  may  nu'vc  more  rapidly 
than  its  fellow  on  the  opposite  side.  In  such  case  one  telescoping  tube 
(c)  may  be  soldered  to  the  arch  and  the  other  left  loose  till  the  other 
molar  is  in  the  position  desired. 
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the  nortbcroft  Plaster  Plane 
By  Dr.  mm  €.  Uisick 
Condon,  England 

This  plane  is  designed  to  be  a  time-saver  to  the  orthodontist.  With 
it  a  pair  of  models  may  be  trimmed  up  by  a  novice  in  about  one  third  the 
time  usually  required. 

The  apparatus  which  is  here  shown  consists  of  a  scribing-tool,  an 
adjustable  rubber-padded  tripod,  a  shooting-board,  a  bronze  plane,  and 
a  piece  of  plate  glass. 


S  T — Scribing-tool. 


Fig.   I. 
T — Tripod  with  Adjustable  Rubber  Pads. 


1.  The  scribing-tool,  instead  of  being  made,  as  is  usual,  of  steel,  is 
made  of  brass,  nickel-plated,  to  prevent  rusting,  and  is  marked  on  the 
scale  in  one-sixteenths  of  an  inch  (of  course  millimeters  could  be  used 
equally  well),  the  scale  starting  from  the  same  level  as  the  upper  surface 
of  the  rubber  pads  on  the  tripod. 

2.  The  tripod  has  adjustable  rubber  pads  attached  to  it  to  prevent 
damage  to  the  plaster  teeth,  and  is  calculated  to  support  any  model,  from 
the  smallest  to  the  largest. 

3.  The  shooting-board  is  designed  with  an  adjustable  angle-piece, 
with  which  to  produce  the  two  planes  that  are  at  135  degrees  to  the 
back ;  also,  with  a  step  to  facilitate  the  cutting  of  the  angles  without 
injury  to  prominent  teeth.. 

4.  The  plane  is  a  modified  "jointer  plane,"  mode  of  gunmetal  or 
bronze  to  prevent  rusting,  the  blade  being  phosphor-bronze,  which  is 
especially  tough. 

5.  Plate  glass  is  used  to  facilitate  the  use  of  the  scribing-tool  in 
combination  with  the  adjustable  tripod,  but  any  really  flat  surface  does 
equally  well.    The  glass  is  not  supplied  with  the  outfit. 

Their  method  of  use  is,  briefly,  as  follows : — 
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The  model  having  been  cast  and  separated,  the  "natural"  portion  at 
its  greatest  depth  (say  from  the  tip  of  the  canine  to  the  bottom  of  the 
sulcus  above  the  canine  fossa)  is  measured  off  on  the  upright  bar  of  the 
scribing-tool,  to  which  a  third  of  this  depth  is  added  ;  then  the  whole, 
distance  is  marked  off  from  the  base  of  the  tool  by  the  adjustable  pointer. 

The  model  is  now  inverted  on  the  tripod,  and  so  arranged  that  the 
two  first  molars,  or  second  temporary  molars,  if  the  permanent  teeth  have 
not  erupted,  and  the  centrals  only,  are  touching  the  rubber  pads  ;  a  line 


Fig.  p.. 
S  B — Shootinsf-board  P — Plane. 


at  the  height  indicated  by  the  pointer  of  the  scribing-tool  is  then  scribed 
round  the  base  of  the  model,  to  which  line  the  base  is  cut  away  by  the 
plane,  the  back  edge  having  been  previously  made  moderately  straight 
to  enable  the  model  to  be  held  firmly  on  the  bench  or  board. 

Having  obtained  a  smooth  base,  the  model  is  placed  on  the  shooting- 
board.  First  the  back  edge  is  cut  at  right  angles  to  the  median  line. 
Then  the  back  corners  are  cut  off  at  angles  of  135  degrees  to  the  back, 
as  indicated  by  the  movable  angle-piece  on  the  shooting-board,  so  that 
the  back  surface  of  the  model  terminates  on  either  side  at  a  point  opposite 
the  median  sulcus  of  the  last  tooth — in  other  words,  at  a  point  which 
should  correspond  with  the  buccal  cusps  of  the  lower  teeth.  Then  the 
sides  are  cut  parallel  to  the  molars  and  premolars  on  either  side,  up  to, 
a  point  opposite  the  middle  of  the  cuspids ;  from  that  point  the  model  is 
cut  forward  on  both  sides  to  a  point  opposite  the  median  line. 

The  same  method  is  adopted  with  the  lower  model,  except  that  the 
front  is  cut  on  a  curve  from  cuspid  to  cuspid,  the  back  finishing  on  either 
side  in  line  with  the  buccal  cusps  of  the  lower  molars. 


CDe  Square  Buccal  tube* 
ByT.  0.  Hemple,  D.D.S. 
new  Vork 

Fig.  I  illustrates  the  telescoping  square  tubes  which  were  referred 
to  by  Dr.  Ottolengui  and  Dr.  Hawley.  The  technique  of  adjustment  is 
very  simple,  and  the  principle  of  its  application  in  connection  with  the 
"expansion  arch"  is  very  broad. 

c  Shows  the  buccal  tube  which,  if  such  a  term  may  be  used,  has  a 
square  "bore"  into  which  the  smaller  square  tube  h  exactly  telescopes. 
a  shows  a  small  reducer  which,  used  on  the  engine,  strips  the  thread 
from  the  end  of  the  arch  and  reduce?  it  to  exactly  fit  the  opening  of  the 
small  tube  h.  When  the  appliance  is  adjusted,  the  small  tube  being 
soldered  to  the  end  of  the  arch  to  prevent  the  arch  from  turning  inside 
the  buccal  tube,  the  tendency  is  to  carry  the  molars  buccally  without 
tipping  them.  The  degree  of  tipping  depends  upon  the  twisting  spring 
of  the  arch ;  therefore,  to  reduce  the  tipping  to  the  minimum,  a  large 
rigid  expansion  arch  may  be  used. 

This  principle  of  establishing  a  nearly  stationary  anchorage  in  ex- 
panding the  dental  arch  offers  an  efficient  means  of  controlling  the  force 
employed  in  a  variety  of  tooth  movements.  For  example,  if  it  is  desirable 
not  to  disturb  the  relation  of  the  teeth  on  one  side  of  the  arch  and  to  per- 
form a  considerable  movement  on  the  opposite  side,  it  may  be  accomp- 
lished by  uniting  a  series  of  bands  and  securely  cementing  them  to  the 
teeth,  as  shown  at  c.  (In  such  an  anchorage  the  buccal  tube  should  be 
attached  at  a  point  that  would  equalize  the  resistance  of  the  two  ends 
of  the  anchorage.)     With  the  regular  round  tube  on  the  opposite  side, 
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and  extension  spurs  on  the  lingual  side  of  the  bicuspids  and  molar  (/) 
force  may  be  applied  without  fear  of  disturbing  the  anchorage  at  e.  With 
the  principle  of  preventing  the  buccal  tube  from  turning  on  the  arch 
a  range  of  resistance  may  be  secured  in  anchorage  that  enables  one  to 
almost  perfectly  control  the  force  applied. 


riE.  I. 


Parallel  Cube  Jincborage  Appliance* 
Dr.  Uarney  €.  Barnes 
Cleveland,  Obio 


A  device  to  prevent  buccal  tilting  of  crowns  and  to  permit  or  cause 
root  movement,  and  to  increase  strength  of  anchorage. 

A.  Power  tube,  with  rounded  closed  distal  end  to  protect  cheek, 
carrying  tube  nut  (B)  and  soldered  to  molar  or  other  anchor  band. 

B.  Nut  tube  screwing  into  power  tube  (A)  and  holding  end  of 
threadless  arch  (D). 

C.  Tube  closely  fitting  arch  wire  (D)  and  tin  soldered  to  it  (D) 
and  hard  soldered  to  wire  (D').  This  tube  is  not  necessary  if  the  arches 
are  of  clasp  gold  or  iridio-platinum.  as  the  wire  (D')  can  then  be  soldered 
directly  to  (D). 

D.  Threadless  arch — usually  i6  gauge — may  be  of  any  desired 
metal,  and  the  full  strength  of  wire  is  at  command  of  operator.  (A 
threaded  arch  may  be  used  if  desired.) 

D'.  Supplementary  wire  sliding  closely  in  tube  (A')  and  by  its 
soldered  attachment  maintained  (D)  in  whatever  position  desired,  pro- 
viding it  keeps  a  parallel  with  (D).    This  wire  sliding  in  its  tube  prevents 
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tilting  or  permits  of  root  movement  according  to  its  radial  relation  with 
(D),  and  at  the  same  time  gives  the  arch  all  the  advantages  of  forward 
movement  controlled  by  a  screw.  This  wire  is  usually  i8-gauge,  or  may  be 
smaller.  The  loop  is  for  the  manipulation  of  the  nut  with  a  wrench.  It 
will  be  noted  that  this  loop  travels  with  the  head  of  the  nut. 


J 
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A'.  Supplementary  tube  soldered  parallel  to  tube  (A)  and  as  close 
to  gum  as  is  possible.  This  tube  transmits  the  torsion  pressure  from  D 
to  C  to  D'  to  A'  to  A  to  B  to  D,  completing  the  circle  and  preventing  any 
horizontal  or  other  hinge  action. 


method  of  Sbiftins  tectb  around  an  Hrch. 
Dr.  Uarney  €.  Barnes, 
eiet^eland,  Ohio 

A.  Power  tube,  with  rounded  and  closed  end  to  protect  cheek, 
carrying  nut  tube  C  and  soldered  to  band  F.  (A  horizontal  hinge  at- 
tachment.) 

B.  Vertical  tube  attachment  (Ainsworth)  providing  an  attachment 
for  end  of  arch  (X)  with  vertical  hinge  effect  and  greater  buccal 
anchorage. 

C.  Nut  tube  screwing  into  power  tube  (A)  and  carrying  one  end 
of  i8-gauge  threadless  arch  (X),  which  simply  slips  into  the  inner 
threadless  tube  of  the  nut. 

D.  D,  D,  D,  etc.,  are  short  sections  of  tube  1-16  to  3-32  inch  long, 
which  fit  easily  over  i8-gauge  arch  (X).  These  tubes  travel  around  the 
arch  or  away  from  the  point  of  tension  which  is  at  the  head  of  nut  (C) 
when  the  nut  is  unscrewed  out  of  tube  (A). 
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1'^  Sections  of  lubes  D,  D,  U,  lo  which  are  soldered  any  kind  of 
attachment  desired — in  this  illustration  hooks  and  rings  are  used. 

l'\  Screw  clamp  band  with  (lap.  Flap  providing  means  for  a  closed 
band  in  all  sizes  and  preventing  washing  out  of  cement  and  thereby 
preventing  decay  where  it  often  occurs  with  ordinary  clamp  bands. 


[^     C^    fi 


H.  Plain  cemented  band  with  lingual  bar  to  increase  anchorage 
strength.  The  bands  (F)  and  (H)  are  shown  to  outline  possibilities 
in  the  device.  Any  type  band  may  be  used  at  either  anchorage  as  the 
case  may  demand. 

In  action  ligatures  are  attached  to  attachment  tubes  E,  E,  E,  E,  to 
the  teeth  to  be  shifted  and  the  nut  (C)  is  unscrewed,  moving  tubes 
D,  D,  D  forward  and  traveling  along  the  arch  with  no  more  than  a  little 
friction  on  that  arch.  The  teeth  attached  to  the  tubes,  therefore,  travel 
or  shift  around  the  arch,  or  along  it  at  an\'  point  desired,  depending 
only  on  the  number  of  tubes. 

Power  nut  tubes  as  A-C  may  be  attached  at  both  anchorages  and 
the  sliding  tubes  used  to  shift  cuspids  and  bicuspids  forward  in  a  positive 
manner  and  up  to  the  position  of  incisors  which  may  have  previously 
been  moved  forward.  The  incisors  may  be  ligated  to  the  arch,  which 
remains  stationary,  while  the  cuspids  and  bicuspids  are  brought  forward. 
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Fig.  I. 


Fig.  2. 


Surgical  treatment  of  Cleft  Palate 
By  Dr.  €.  t.  Cyon$ 
3acK$on,  lUicb. 

The  subject  of  clinic  was  "Surgical  Treatment  of  Cleft  Palate."  Ex- 
hibited models  before  and  after  treatment,  also  exhibited  patient  who 
had  been  operated  on. 

Age  of  patient,  2^]. 

Cleft  of  soft  palate. 

Fig.   I  shows  model  of  mouth  of  patient  before  operating. 

Fig.  2  shows  model  of  mouth  four  weeks  after  operating. 

Before  the  operation  patient  could  not  pronounce  her  own  name 
distinctly  as  her  name  has  the  letter  "k"  in  it,  involving  the  sound  of 
hard  "g''  as  in  "girl,"  "give,"  etc.  This  sound  is  a  difficult  one  for  one 
affected  with  cleft  palate  to  pronounce. 

This  operation  was  performed  several  weeks  before  the  meeting 
and  the  patient  was  able  to  read  and  talk  plainly,  pronouncing  her  own 
name  as  distinctly  as  anyone. 
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Dates  and  Places  of  meetings  of 
Cbe  American  Society  of  Ortboaontists. 


First  Annual  Meeting  held  at  St.  Louis,  Mo.,  June  ii,  12  and  13,  1901. 

Second  Annual  Meeting  held  at  Philadelphia,  Pa.,  October  8,  9  and  10,  1902. 

Third  Annual  Meetmg  held  at  Buffalo,  N.  Y.,  December  31,  1903;  January  i 
and  2,  1904. 

Fourth  Annual  Meeting  held  at  St.  Louis,  Mo.,  August  29,  1904.  At  this 
meeting  only  routine  business  of  the  Society  was  transacted.  There  being  no 
other  program  the  proceedings  were  not  published. 

Fifth  Annual  Meeting  held  at  Chicago,  111.,  September  29,  30,  and  October 
I,  1905. 

Sixth  Annual  Meeting  held  at  New  York  City,  December  27,  28  and  29,  1906. 

Seventh  Annual  Meeting  held  at  Detroit,  Mich.,  October  2,  3  and  4,  1907. 

Eighth  Annual  Meeting  held  at  Washington,  D.  C,  November  5,  6  and  7,  1908. 

Ninth  Annual  Meeting  held  at  Cleveland,  Ohio,   October  4,  5  and  6,   1909. 

Tenth  Annual  Meeting  held  at  Denver,  Colo.,  July  13,  14  and  15,  1910. 
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Presidcnrs  Jlddrcss. 


By  B.  Frank  Gray,  D.D.S.,  Los  Angeles,  Cal. 


Your  President  feels  no  small  degree  of  pride  this  morning  in 
addressing  this  representative  Society  of  Specialists.  The  honor  of 
having  been  chosen  as  your  presiding  officer  for  the  current  year  was  quite 
sufficient  in  itself  to  gratify  any  reasonable  ambition  an  orthodontist 
might  have,  and  I  almost  feel  that  I  am  being  additionally  honored  in 
that  the  American  Society  of  Orthodontists  has  chosen  this  year  to  meet 
in  Colorado,  the  State  of  my  first  adoption.  However,  since  I  now  have 
my  home  on  the  extreme  western  rim  of  the  Continent  I  am  disposed  to 
share  this  latter  honor  with  my  very  dear  friend,  Doctor  Ketcham.  and 
with  the  other  orthodontists  of  this  immediate  region. 

How  many  times  has  it  been  said  that  we  are  living  in  an  age  of 
tremendous  progress.  Only  a  little  more  than  fifty  years  ago  one  of 
the  most  eminent  statesmen  of  our  Nation  publicly  announced  in  the 
Halls  of  Congress  his  conviction  that  this  immediate  country  where  we 
are  meeting  to-day  was  permanently  beyond  the  confines  of  civilization ; 
that  it  was  a  region  infested  with  wild  beasts  and  savages,  and  its  sub- 
jugation and  civilization  was  not  to  be  thought  of.  Colorado  is  only 
thirty-four  years  old,  yet  the  Indians  have  been  subjugated,  and  the  wild 
beasts  are  no  longer  a  menace  to  our  peace  of  mind.  These  brief  years 
have  been  epoch-making  ones,  and  the  evidences  of  progress  may  be  seen 
on  every  hand  as  one  visits  the  beautiful  cities  of  this  State  and  travels 
through  her  fertile  valleys  and  plain?,  or  climbs  her  lofty  mountains  in 


Reprint  front   Items  of  Intkrest 


the  easy  comfort  and  luxury  afforded  by  the  modern  railway  train.  It 
has  occurred  to  me  there  is  a  certain  analogy  existing  between  the  very 
environment  in  which  we  meet  this  year  and  in  the  beginnings  and 
progress  of  the  specialty  which  we  represent.  This  great  Middle  Western 
country,  with  its  agricultural,  mineral,  climatic  and  scenic  resources,  was 
no  more  truly  undeveloped  or  virgin  soil  a  few  decades  ago  than  was 
orthodontia.  The  vision  of  the  pioneer  in  the  one  case,  as  truly  as  in 
the  other,  has  worked  out  the  result  thus  far. 

Doctor  Edward  H.  Angle,  to  whom  this  Society  owes  its  inception, 
has  most  certainly  blazed  the  way  for  those  who  follow  after,  more  clearly 
than  any  other  man  in  the  history  of  our  profession.  I  would  therefore 
pause  a  moment  to  speak  of  the  honor  that  is  due  him.  In  the  essence 
of  the  thing  it  matters  little  whether  certain  differences  may  have  arisen 
between  the  founder  of  this  Society  and  men  who  are  contemporary  with 
him.  The  fact  remains  that  in  a  wonderful  degree  to  his  clear  vision  is 
the  present  status  of  the  specialty  of  orthodontia  due. 

Nor  do  we  forget  the  eminent  services  to  ortho- 
OrthOdontia  dontia  rendered  by  Doctors  Kingsley,  Case,  Farrar, 

Of  €arly  Days.  Guilford,  Jackson  and  a  number  of  contemporaneous 

workers  in  this  field.  Their  influence  has  been  a  most 
worthy  factor  in  the  development  of  our  science  to  its  present  state  of 
efficiency.  It  has  been  to  me  a  source  of  interest  and  delight  to  inquire 
again,  and  yet  again,  into  the  actual  beginnings  of  that  part  of  the  prac- 
tice of  dentistry  that  interests  us  most  as  specialists.  I  am  indebted  for 
some  interesting  data  in  this  latter  connection  to  the  admirable  History 
of  Dentistry  so  recently  compilfd  and  published  by  Dr.  Vincenzo  Guerini. 
Referring  to  the  work  of  Hippocrates  he  says :  "Toward  the  commence- 
ment of  the  sixth  book  (on  Epidemics)  the  following  observation  is 
registered :  'Among  those  individuals  whose  heads  are  long  shaped,  some 
have  thick  necks,  strong  members  and  bones ;  others  have  strongly  arched 
palates,  their  teeth  are  disposed  irregularly,  crowding  one  on  the  other, 
and  they  are  molested  by  headache  and  otorrhea.'  "  Dr.  Guerini  con- 
tinues :  "While  we  would  be  tempted  to  attribute  the  knowledge  of 
the  relations  between  m.alformation  of  the  skull,  the  palate,  and  bad 
arrangement  of  the  teeth  to  quite  modern  studies,  we  are  obliged  to 
admit,  and  to  our  great  surprise,  that  these  relations  were  already  noted, 
twenty-four  centuries  back,  by  the  great  physician  of  Cos." 

While  we  have  known  of  Fauchard's  interest  in  the  treatment  of 
malocclusion  in  the  eighteenth  century,  and  probably  of  the  work  of  men 
who  antedated  him  by  many  years,  I  think  it  is  wonderfully  interesting 
to  know  to  what  a  remote  time  in  the  world's  history  a  study  of  this 
fascinating  subject  may  lead  us. 


Again,  I  have  from  the  same  source,  a  notation  witli  reference  to 
the  Book  of  Bartholomcus  Eustachius,  puhlished  in  1563.  From  Chapter 
XXIX:  "That  teeth  are  sometimes  cut  in  the  palate  is  a  fact  attested 
by  Allessandro  de  Benedetti  and  others.  It  has  also  occurred,  within 
my  own  experience,  to  observe  this  in  the  person  of  a  Roman  woman, 
who  had  a  tooth  in  the  roof  of  the  routh,  near  the  opening  which  is  in 
Droximity  to  the  incisors,  and  at  Gubbio  there  is,  in  the  Monastery  of 
the  Trinity,  a  nephew  of  the  distinguished  jurisconsul  Girolamo  Gabriella, 
who  at  the  age  of  eighteen  cut  a  tooth  in  the  middle  of  the  palate." 

Thus  it  appears  that  malocclusion  of  the  teeth,  which  some  of  us 
may  have  supposed  to  be  either  the  product  of  a  more  modern  civilization, 
or  that  it  was  not,  at  least,  observed  at  a  very  early  period,  was  in  fact 
noted  and  commented  upon  many  ages  ago.  One  is  almost  reminded  of 
the  art  of  printing,  and  other  useful  crafts,  which  flourished,  to  a  degree, 
in  ancient  times,  but  w^hich,  subsequently,  suffered  a  long  period  of 
stagnation,  if  not  of  actual  decadence.  Happily  it  has  fallen  to  the  lot 
of  this  day  and  age  to  gather  up,  in  many  instances,  the  tangled 
skein  of  the  past  and  press  forward  to  their  successful  development 
many  of  those  departments  of  science  which  had  their  inception  in 
times  all  but  prehistoric. 

There  is  a  practical  trend  given  to  the  work  of 
Practical  Side  of       the  American  Society  of  Orthodontist?  that  has  an 

Orthodontia.  appeal  to  the  specialist  in  this  department  of  den- 

tistry. While  the  theoretical  and  the  truly  scientific 
are  in  no  wise  eliminated  from  our  annual  program,  our  Board  of  Censors 
makes  opportimity  each  year  for  an  exhibition  of  clinical  methods  or 
procedures  that  are  of  great  value  to  the  orthodontist.  While  it  is  true 
that  the  successful  correction  of  malocclusion  of  the  teeth  demands  an 
unusual  mental  equipment, — a  broad  education,  in  fact, — it  is  equally 
true  that  the  ultimate  result  in  any  case  is  only  reached  through 
mechanical  means.  It  is  not  the  part  of  wisdom,  therefore,  to  disregard 
that  portion  of  our  work  which  deals  with  the  mechanical  methods 
involved.  Consequently,  I  trust  we  may  welcome  the  clinic  as  a  perma- 
nent feature  of  our  annual  meetings. 

That  rajjid  progress  is  being  made  in  our  work. 
extraction  no  Conger  no   thinking  dentist  would   dare  attempt  to  refute. 

Hdvocated.  Two  things  occur  to  me  in  this  connection  that   I 

will  mention  because  I  believe  you  will  see,  as  I  do. 
that  they  mark  long  strides  of  progress.  First,  the  extraction  of  teeth 
in  the  treatment  of  malocclusion,  over  which  so  many  caloric  encounters 
have  been  waged  in  the  past,  has  no  longer  any  very  considerable  num- 
ber of  advocates.     Without  pretending  to  dictate  to  men  whether,   in 


some  rare  instance,  the  extraction  of  a  tooth  might  be  permissible  to- 
the  end  of  furthering  successful  treatment  of  a  given  case,  I  do  believe 
that  as  a  common  practice  it  deserves  to  become  obsolete.  In  the  vast 
majority  of  cases  of  malocclusion  being  treated  to-day  in  all  this  broad 
land  recourse  to  extraction  is  not  thought  of  for  a  single  moment.  This 
bodes  well  for  the  perpetuation  of  this  principle,  which  has  been  sO' 
strongly  advanced  by  Dr.  Angle  as  well  as  by  the  members  of  the 
American  Society  of  Orthodontists. 

The  other  point  I  have  in  mind,  wherein  a  much- 

€arly  deserved  recognition  is  coming  to  the  conscientious 

ZViMWinU  orthodontist,  is  with  reference  to  the  early  treatment 

of  dental  irregularities.  I  firmly  believe  that  where 
ten  general  practitioners  of  dentistry  five  years  ago  strenuously  advo- 
cated the  delay  of  treatment  until  the  permanent  dentition  was  completed 
(excepting  the  wisdom  teeth),  that  six  or  eight  of  those  same  men  would 
to-day  insist  on  the  treatment  of  the  case  as  soon  as  the  malocclusion  was- 
noted  and  fairly  well  marked.  Further  than  that,  some  of  our  most  pro- 
gressive dentists  are  quite  disposed  to  heed  the  warning  of  certain  of  our 
specialists,  such  as  Varney  Barnes  and  others,  and  in  cases  of  delayed' 
development  of  the  deciduous  dental  arches  they  are  coming  to  know 
that  orthodontic  assistance  is  a  wonderful  preventive  of  a  serious  con- 
dition of  malocclusion  in  the  permanent  dentures.  Is  this  not  an 
indication  of  progress  which  we  should  hail  with  delight?  The  co^ 
operation  of  the  family  dentist  in  the  education  of  parents  to  an  under- 
standing of  the  far-reaching  advantages  of  early  treatment  is  certainly 
a  vital  thing.  It  is  no  slight  compliment  to  those  men  who  make  up  the 
majority  of  specialists  in  orthodontia  that  in  the  two  very  important 
considerations  which  I  have  noted  the  profession  is  co-operating  to  so 
full  an  extent  as  at  present. 

I  wish  to  allude  to  two  or  three  phases  of  our 
Prophylaxis.  work  which  I  believe  are  not  receiving  the  careful 

consideration  which  their  importance  demands.  The 
first  is  Prophylaxis.  In  the  general  practice  of  dentistry  more  attention 
is  given  nowadays  to  prevention  of  dental  and  oral  disease  than  at  any 
other  age  in  the  history  of  the  profession,  I  am  sure.  I  think  it  has 
been  adequately  demonstrated  that  caries  of  the  teeth  is  wholly  pre- 
ventable, granted  the  necessary  prophylactic  measures  are  being  followed 
out  in  a  given  case.  But  very  often  the  price  of  immunity  is  the  most 
constant  watchfulness,  both  on  the  part  of  the  patient  and  on  the  part 
of  the  dentist  or  oral  specialist.  Now,  I  do  not  believe  any  of  us  think 
that  orthodontia  appliances,  any  more  than  crowns,  bridgework,  artificial 
dentures,  etc.,  are  conducive  to  asepsis  of  the  mouth.     It  does  not  follow,. 
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however,  that  the  use  of  such  appUanccs  renders  oral  prophylaxis  impos- 
sible. Many  of  our  patients  wearing  orthodontia  appliances  are,  beyond 
doubt,  enjoying  a  more  healthy  oral  cavity  than  was  true  of  them  before 
treatment  of  their  malocclusion  was  started.  That  is  true,  because  the 
conscientious  specialist  spares  no  pains  in  educating  his  patient  in  the 
use  of  suital)lc  prophylactic  measures,  whereas  such  attention  to  the 
mouth  and  teeth  is  so  commonly  neglected  or  only  half  performed.  The 
immunity  to  disease-producing  conditions  from  such  a  source  will  be  in 
direct  ratio,  therefore,  to  the  zeal  of  the  orthodontist  in  the  indicated 
direction  and  to  the  actual  prophylactic  services  he  renders  the  patient 
himself.  It  is  presumed  the  patient  will  follow,  more  or  less  carefully, 
such  directions  as  he  may  receive  looking  to  tiic  cleanliness  of  the  mouth 
during  treatment. 

Gentlemen,  in  some  instances  the  cause  of  caries  of  the  teeth,  incipient 
or  otherwise,  has  been  laid  at  the  door  of  the  orthodontist.  Whether 
the  accusation  be  just  or  not,  it  would  be  rather  strange,  at  this  com- 
paratively early  stage  of  development  of  our  science,  if  there  were  not 
a  few  such  instances  that  could  be  so  traced.  My  own  impression  is, 
that  as  a  body  of  specialists,  we  are  not  as  careful  as  we  should  be  in 
this  particular.  The  requirements  of  the  careful  prophylactic  care  of 
our  patients  are  by  no  means  small.  This  special  attention  is  needed  not 
only  during  the  period  of  active  treatment,  but  likewise  throughout  the 
time  when  the  retaining  fixtures  are  worn  in  the  mouth.  Let  us  think 
deeply  of  this  matter.  I  trust  we  may  not  deceive  ourselves  into  believing 
that  neglect  of  this  character  can  be  productive  of  other  than  harmful 
■results.  Then  let  us  select,  and  systematically  apply,  such  efficient 
prophylactic  measures  as  will  preserve  the  teeth  intact  in  all  the  period 
during  which  the  patient  is  under  our  care.  We  will  thus  serve  our 
patient  well,  and  possibly  save  ourselves  some  unnecessary  humiliation. 

We  are  learning  something  about  retention,  and 
Kctention.  with  no  disposition  to  pose  as  an  authority  on  this 

very  important  subject,  I  would  simply  indicate  a 
point  or  two  that  have  appealed  to  me  with  a  great  deal  of  emphasis.  I 
have  an  impression  that  some  orthodontists  have  misjudged  the  force 
which  is  exerted  by  the  jaws  in  the  mastication  of  food.  It  might  be 
well  for  all  of  us  to  secure  Dr.  Black's  ingenious  instrument,  the 
gnathodynanometer.  and  do  a  little  experimental  work.  That  might  serve 
to  bring  to  our  minds  afresh  the  fact  that  a  tremendous  pressure  is  often 
exerted  in  the  use  of  the  jaws.  Overlooking  this,  in  part,  too  often  our 
retainers  are  made  in  too  flimsy  a  manner.  \''ery  thin  platinum  bands, 
carrying  (as  they  sometimes  do)  a  strong  lingual  wire,  too  frequentiv 
give  way  under  the  stress  of  mastication.    The  result  is  an  inconvenience 


to  the  patient,  with  additional  work  for  the  orthodontist.  Sometimes 
it  may  mean  a  relapse  of  the  work,  as  might  readily  occur  if  the  breakage 
happened  while  the  patient  were  on  a  protracted  vacation.  I  think  it  is 
well  to  study  this  matter  of  stress  pretty  thoroughly,  with  a  view  to 
having  whatever  appliances  we  place  in  the  mouth  for  retention  purposes 
sufficiently  strong  to  render  efficient  service.  Molar  retaining  bands  of 
German  silver,  which  I  at  one  time  used,  too  often  disintegrate  in  the 
mouth  to  be  satisfactory.  Platinum,  coin  gold,  or  an  alloy  of  gold  and 
platinum  should  be  used. 

One  of   my  very  early  experiences  had  to  do 
treatment  of  with  the  treatment  of  a  mature  case.    Judging  either 

mature  0a$es.  from  the  standpoint  of  age  or  from  the  extreme 
condition  of  malocclusion  it  was  a  mature  case !  I 
entered  upon  the  correction  with  a  good  deal  of  enthusiasm,  and  I  learned 
a  good  deal  during  the  ensuing  four  years.  I  learned  that  we  can  move 
teeth  with  absolute  certainty,  no  matter  what  the  age  of  the  patient  may 
be.  I  also  learned  that  I  could  retain  the  teeth  after  the  tooth  movement 
was  completed.  I  learned  two  other  things :  first,  that  sufficient  develop- 
ment of  the  face  necessary  to  a  fair  degree  of  harmony  of  features  was 
not  realized,  and,  second,  that  permanence  of  retention  cannot  always  be 
expected  under  such  conditions.  Now,  that  experience  was  invaluable  to 
me,  but  it  was  somewhat  dearly  purchased,  I  think.  My  patient  has  never 
complained  of  any  dissatisfaction,  but  I  am  my  own  most  critical  judge. 

I  think  the  general  impression  is  held  by  orthodontists  that  treatment 
of  malocclusion  after  maturity  is  reached  is  a  rather  unsatisfactory  prac- 
tice, but,  so  far  as  I  know,  our  literature  is  very  deficient  in  scientific  data 
touching  upon  this  important  matter.  I  think  a  splendid  field  is  here  open 
for  investigation,  and  for  one  I  should  welcome  some  careful  studies  along 
this  line.  I  have  the  belief  that  in  many  mature  cases  that  seek  help  a  great 
deal  can  be  done,  but  I  also  believe  we  must  bear  in  mind  these  two  things : 
How  much  additional  bone  development  (if  any)  may  we  expect,  to  meet 
the  requirements  of  the  enlarged  dental  arches  and  of  a  proper  facial 
balance?  And  also,  may  we  not  need  very  often  to  resort  to  permanent 
retaining  fixtures  in  case  we  do  work  under  such  circumstances? 

What  of  the  future  of  orthodontia?     I  believe 
the  future  of  the  next  decade  or  two  will  add  very  much  to  our 

Ortbodontia.  knowledge  and  equipment  for  efficient  work.    There 

are  promising  fields  of  research  to  be  more  fully 
explored  that  relate  intimately  to  the  successful  treatment  of  malocclu- 
sion of  the  teeth. 

So  far  as  I  know,  there  has  not  been  suggested  any  practical  method 
of  measuring  the  changes  which  expansion  of  the  dental  arch  produces 
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in  the  development  of  tlie  nasal  sinuses  and  the  cavities  accessory  thereto. 
That  the  correction  of  malocclusion  does  most  frequently  assist  nature 
in  the  normal  development  of  these  air  passages,  there  is  no  longer  room 
for  doubt;  but  if  by  actual  measurements  we  could  determine  the  extent 
of  the  improvement  in  a  given  case,  that  data  would  go  a  long  way 
toward  convincing  those  who  may  be  skeptical.  The  rhinologist,  as  well 
as  the  orthodontist,  would  welcome  some  method  of  this  kind. 

I  have  already  referred  to  the  importance  of  determining  the  extent 
of  bone  development  in  mature  cases.  It  is  believed  we  may  not  expeci 
a  great  deal  after  maturity  is  reached,  and  doubtless  this  is  correct.  But 
may  we  not  have  a  clearer  knowledge  of  just  what  constitutes  maturity 
as  it  applies  to  this  matter?  And  again,  is  it  not  possible  that  the  require- 
ments of  treatment  of  these  mature  cases  may  be  very  different  from 
the  ordinary  case  in  some  respects  that  we  have  partly  overlooked  ? 
What  might  be  the  effect  of  a  very  slow  movement  of  the  teeth  in  such 
a  case,  spending  as  many  months  as  we  would  weeks  in  treating  a  child 
of  eight  or  nine  years  of  age? 

Have  we  learned  how  to  deal  successfully  with  all  those  abnormal 
forces  which  may  operate  after  treatment  to  produce  a  recurrence  of 
the  malocclusion,  even  though  our  work  be  ever  so  well  accomplished  ? 
I  refer  to  mouth-breathing,  faulty  habits  of  the  lips  and  tongue,  etc. 
The  force  of  habit  is  so  very  strong  that  these  tend  to  persist  after  their 
real  cause  has  been  removed.  A  better  understanding  of  these  negative 
forces  and  improved  methods  of  dealing  with  them  are  to  be  desired. 

Truly  w^e  have  come  a  good  way  on  the  road  in  a  brief  time,  and 
the  tendency  of  such  rapid  progress  may  be  to  cause  us  to  feel  that  the 
end  of  the  journey  is  almost  at  hand, — that  not  so  very  much  more 
remains  to  be  accomplished.  It  is  a  common  thing  for  men,  as  they 
contemplate  a  certain  superior  method  of  doing  a  stated  thing,  to  con- 
clude that  there  remains  no  further  opportunity  of  advancement  in  that 
direction.  But  the  accepted  theory  and  practice  of  to-day  may  become 
obsolete  to-morrow,  making  way  for  still  further  progress.  It  is  well, 
therefore,  to  take  the  broad  view  of  our  work  which  it  well  deserves. 
By  doing  so  we  may  have  an  ever-widening  conception  of  orthodontia, 
and  this  will  mean  a  larger  ability  and  an  increasing  appreciation  of 
those  whom  we  serve. 

Discussion  of  President's  Jlddrcss. 

Doctor  Gray  has  given  us  a  very  comprehensive 
Dr.  C.  fl.  fiawlcy.       view  of  the  work  before  us.  and  of  the  problems  with 
which  we  are  confronted  at  the  present  time.     Many 
of  tiiem  hardly  admit  of  controversy  at  all. 
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The  President  spoke  of  the  history  of  orthodontia,  as  gleaned  from 
the  old  works,  and  it  seems  to  me  that  in  a  few  years'  time  it  will  be  profit- 
able for  some  of  our  members  to  take  up  the  preparation  of  the  history  of 
orthodontia,  distinctly  by  itself ;  a  history  of  the  knowledge  of  orthodontia, 
in  theory  and  appliances.  Our  work  is  necessarily  closely  connected  with 
appliances,  and  the  doctor  has  spoken  in  his  address  of  some  tendency  to 
apologize  for  paying  a  good  deal  of  attention  to  clinics  and  to  the  mechan- 
ical side  of  orthodontia.  That  has  been  evident  a  great  deal  in  some  of 
our  general  dental  meetings.  As  for  myself,  I  have  no  apology,  and  never 
had,  for  a  tendency  toward  the  mechanical.  It  is  necessary, to  our  work 
and  does  not  in  any  way  detract  from  the  value  or  dignity  of  dentistry  or 
of  orthodontia.  We  may  know  ever  so  much  in  theory,  but  unless  we  can 
carry  it  out  in  practice,  our  standing  before  the  people  whom  we  serve  is 
nothing.    The  greatest  problems  we  have  are  connected  with  the  practical. 

In  two  or  three  instances,  which  the  President 

Problems  of  ^^^    noted,    the    tendency    toward   the    treatment    of 

€arly  young  children  (which  is  now  so  efficiently  done)  is 

treatment  brought  to  us  through  a  theoretical  understanding,  but 

where  would  we  be  if  we  could  not  carry  that  out  in 
practice?  Our  success  comes,  secondarily,  through  being  able  to  do  the 
work.  What  does  it  matter  to  a  person  bringing  you  a  young  patient, 
what  you  know  of  the  patient,  the  needs  of  the  work  or  the  desirability  of 
it,  if  you  cannot  do  it?  The  treatment  of  young  children  depends  upon 
the  use  of  appliances :  what  we  can  do  for  older  patients  with  a  certain 
appliance  may  not  be  done  for  the  child.  Appliances  must  be  different, 
and  must  be  dififerently  handled.  We  have  the  constitution  of  a  child ;  the 
appreciation  which  he  may  or  may  not  have  of  our  efforts ;  the  ability  to 
withstand  the  annoyance  and  slight  irritation  of  appliances ;  we  have  all 
these  to  consider.  No  parent  will  bring  a  child  to  you  to  treat  if  you  so 
conduct  your  treatment  as  to  interfere  with  his  education,  nutrition,  or 
development,  which  probably  ten  or  fifteen  years  ago  would  have  been 
done  necessarily.  Now  our  success  in  this  direction  depends  largely  on 
our  study  of  the  mechanics  of  orthodontia,  and  I  will  say  again,  I  hope  we 
have  reached  a  time  when  we  need  no  apology  for  the  mechanical  side  of 
our  profession. 

In  the  treatment  of  older  patients,  there  again  I 

treatment  of  will  say,  what  we  accomplish  for  older  patients  has  a 

JIdUltS.  great  deal  to  do  with  our  mechanics.     The  problem 

which  Doctor  Gray  stated,  I  think  has  been  very  well 

stated.     The  most  desirable  patients  are  not  the  older  patients.     We  will 

all  agree  with  that,  I  think.     There  is  a  certain  age  at  which  it  is  most 

satisfactory  to  treat  patients,  and  we  all  like  to  have  them  at  that  age,  but 
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yet  it  seems  to  me  that  it  is  our  duty  not  to  neglect  that  which  may  be 
■done  for  older  patients.  There  are  certainly  some  things  that  can  be  done 
to  advantage.  There  are  certain  limitations  we  must  understand,  which 
have  not  been  fully  worked  out.  There  is  a  great  field  for  work  in  that 
direction.  I  have  had  some  experience  in  the  treatment  of  older  cases. 
Some  have  been  successful  and  well  worth  while;  and  some  have  not.  I 
would  welcome  a  further  study  of  the  limitations  of  that  work. 

In  regard  to  the  question  of  prophylaxis,  and  of 

Prophylaxis.  the  injury  to  the  teeth  of  patients  under  treatment,  we 

have  had  considerable  discussion  of  that  matter  in  our 
meetings  in  the  past,  and  we  need  a  great  deal  of  discussion  in  the  future. 
I  have  no  doubt  in  my  mind  but  that  orthodontia  appliances  may  tend  to 
injure  the  teeth  of  patients.  I  am  reminded  of  a  statement  that  I  heard 
from  an  experienced  anesthetist  a  few  weeks  ago,  in  regard  to  one  of  the 
safest  anesthetics  known.  He  says :  "You  can  kill  patients  with  any 
anesthetic  in  the  world,"  and  you  can  injure  the  teeth  of  patients  with  any 
appliances  you  put  in  the  mouth,  no  doubt;  but  with  the  careful  treatment 
which  we  should  use  there  is  probably  no  danger.  Yet  we  need  more  study 
in  that  direction.  We  need  to  know  better  what  is  necessary  to  do  to  care 
for  this  phase  of  the  work. 

In  regard  to  the  future  of  orthodontia,  it  seems  to  me  that  in  almost 
every  direction  that  we  look,  we  have  just  begun.  I  do  not  know  when  I 
have  been  as  enthusiastic  in  regard  to  the  unsolved  problems  of  ortho- 
dontia as  I  am  to-day.  I  am  less  in  the  attitude  of  thinking  the  appliances 
are  anything  near  perfect.  I  think  that  I  never  was  more  enthusiastic 
than  to-day  in  regard  to  what  we  can  do  in  the  future.  We  have  done  a 
great  deal.  As  the  President  has  reminded  us,  there  are  certain  things 
well  established  to-day  that  were  not  established  ten  years  ago.  We  are 
sending  out,  probably  at  a  low  estimate,  eighteen  hundred  to  two  thou- 
sand patients  in  this  country  annually  who  have  been  well  treated.  That 
is  a  tremendous  missionary  force,  and  I  am  seeing,  month  after  month, 
its  effect  among  people  who  come  to  me  in  various  ways ;  and  the  knowl- 
edge of  our  work  as  specialists  is  growing  rapidly  among  the  people,  and 
we  will  go  on  from  year  to  year,  adding  to  this  immense  missionary  force, 
and  I  think  we  should  all  be  enthusiastic  over  the  prospect. 

In  this  excellent  address  just  given  by  our  good 
Dl*.  Robert  Dunn.       friend  and  president  a  number  of  things  are  men- 
tioned that  are  forcibly  impressed,  I  believe,  upon 
the  minds  of  every  thinking  orthodontist  as  he  advances  in  experience. 

One  in  particular:  The  early  treatment  of  dental  irregularities,  or 
what  might  be  termed  preventive  orthodontia.  While  this  all-important 
subject  has  been  given  some  attention  from  members  of  this  society,  it 
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has  not,  however,  received  that  consideration  to  which  it  is  entitled,  and 
which  we  as  members  of  a  progressive  scientific  body  should  give  it.  I 
fear  the  trend  has  been  too  much  toward  the  invention  of  appliances  to 
correct  and  retain  progressed  or  completed  cases.  Many  possess  merit, 
I  admit;  many  others,  however,  are  altogether  impractical  and  un- 
hygienic. 

In  the  construction  of  appliances  simplicity  as  well  as  efficiency 
should  always  be  considered,  for  in  orthodontic  treatment  one  is  just  as 
important  as  the  other. 

When  I  think  of  those  little  children  of  tender 
€arly  treatment,  age  that  I  have  been  fortunate  to  have  had  as  pa- 
tients, in  whom  every  indication  pointed  toward  a 
malocclusion  of  an  extreme  type,  with  the  possible  development  of  fea- 
tures painful  to  look  upon,  greatly  handicapped  in  the  struggle  for 
existence,  as  thousands  are  now  afflicted,  and  I  now  see  what  nature, 
after  a  comparatively  short  period  of  treatment,  is  accomplishing,  I  can- 
not help  but  loudly  proclaim,  whenever  the  opportunity  presents  itself, 
the  great  benefits  to  be  derived  by  early  intervention.  When  one  studies 
the  teeth  and  adjacent  tissues  from  an  histological  standpoint,  the  posi- 
tions which  the  developing  permanent  teeth  occupy  before  eruption,  and 
their  relation  or  close  approximation  to  the  deciduous  teeth,  coupled  with 
the  etiology  of  malocclusion,  he  can  come  to  but  one  conclusion,  and  that 
is,  that  the  time  to  begin  treatment  of  dental  irregularities  is  before  the 
eruption  of  the  permanent  teeth. 

Again,  mechanical  force  intelligently  applied  to  the  deciduous  teeth 
at  this  period  seems  to  stimulate  nature  to  renewed  energy  in  her  de- 
velopment along  normal  lines.  Simple  appliances  for  treatment  can  be 
used,  and  the  result  more  simply  retained,  which  means  the  minimizing 
of  the  danger  of  caries.  I  believe  it  can  be  safely  predicted  that  in  ten 
years  hence  there  will  be  few  if  any  cases  of  malocclusion  of  the  teeth 
to  be  treated  after  the  eighteenth  3^ear  of  age. 

In  reference  to  prophylaxis,  that  is  a  source  of 

Prophylaxis.  worriment,  I  believe,  to  all  conscientious  orthodon- 

tists. It  is  no  small  task  to  be  ever  watchful  of  the 
careless  boy  or  girl,  especially  when  the  parent  is  inclined  to  be  lax  in 
discipline  as  to  oral  hygiene. 

I  do  not  believe  the  time  will  ever  come  when  we  will  be  able  to 
entirely  prevent  the  disintegration  of  tooth  structure  in  all  of  our  cases, 
regardless  of  all  due  vigilance  on  the  part  of  the  operator  or  patient,  or 
whether  noble  or  base  metal  constitutes  the  material  from  which  the  ap- 
pliances may  be  made.  I  have  seen  cases  where  the  greatest  care,  down 
to  the  minutest  detail  had  been  given,  yet  disintegration  occurred,  and 
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apparently  over  niglit.  We  can,  however,  as  the  essayist  states,  minimize 
the  clanger  of  such  occurrences,  as,  for  instance :  In  the  employment  of 
simple  and  effective  appliances ;  beginning  treatment  at  a  very  early  age, 
and  the  charging  of  such  fees  as  will  warrant  the  employment  of  a  skilled 
assistant,  as  has  been  mentioned  by  others  at  previous  meetings  of  this 
society.  While  we  should  be  ever  watchful  to  prevent  disintegrations 
if  possible,  yet  where  it  does  occur  in  a  small  degree,  in  those  cases  where 
the  treatment  is  of  great  benefit  to  the  health  and  facial  outlines,  it 
should  in  no  way  reflect  upon  the  operator,  nor  be  considered  a  reason 
for  deferring  treatment  of  like  cases,  and  should  not  be  too  severely 
criticised  by  the  dentists,  as  they  occasionally  live  in  glass  houses  and 
should  not  throw  stones. 

In  reference  to  adult  cases,   I  assume  the  es- 

trcatmcnt  of  sayist  refers  to  those  after  the  eighteenth  or  twen- 

Jldults.  tieth  year.    There  are  a  great  many  things,  of  course, 

to  be  considered  in  these  mature  cases  before  treat- 
ment should  be  undertaken,  but  just  what  conditions  will  permit  of  treat- 
ment with  satisfactory  results  is  a  problem  that,  for  the  present,  must  be 
left  to  the  orthodontist,  his  ability  to  judge  in  a  given  case  depending 
upon  the  amount  of  practical  experience  which  he  has  had.  We  will, 
however,  I  believe,  in  a  few  more  years,  be  able  to  obtain  from  carefully 
kept  records,  from  the  members  of  this  society,  much  of  value  bearing 
directly  upon  this  subject.  I  will  state  that  in  a  large  percentage  of  those 
cases  where  there  are  teeth  missing,  and  they  can  be  replaced  by  artificial 
means,  we  can  feel  assured  of  a  reasonable  amount  of  success,  providing, 
of  course,  the  artificial  substitutes  are  properly  constructed,  and  there 
is  not  the  extreme  contracted  arches  calling  for  a  great  deal  of  expansion. 
Again,  in  those  cases  coming  under  Class  I.,  where  there  is  little  root 
movement  to  be  made,  and  retainers  can  be  worn  for  several  years,  we 
will  be  safe  in  undertaking  the  treatment.  However,  we  cannot  expect 
bone  development,  at  least  to  any  appreciable  extent,  and  the  extent  of 
improvement  in  the  facial  lines  will  be  only  as  the  crowns  of  the  malposed 
teeth  afifect  the  facial  muscles  independent  of  bone  development. 

The  prophylactic  point  of  view  has  been  one  of 
Dr  ficnrv  C.  Tcrris.     considerable  interest  to  me.     So  far  as  its  being  a 

(HewVork.)  solved  problem  is  concerned,  that  is  a  good  way  oflF. 

In  my  experience  with  the  method  presented  by 
me  to  this  society  a  few  years  ago  the  use  of  potassium  iodide  solution 
has  proven  very  satisfactory.  In  my  work  in  New^  York  I  eliminated  its 
use  as  an  experiment,  to  make  a  note  of  the  general  effects  on  all  the 
cases  treated.  T  found  there  were  marked  indications  of  acid  erosion 
in  a  number  of  instances,  under  what  T  would  consider  a  little  more  than 
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ordinary  care  of  the  mouth,  using  the  mouth  washes  on  the  market  to-day. 
The  alcohol  bases  and  alkaline  bases  were  used  in  my  New  York  office, 
and  I  noticed  this  spring  several  etched  surfaces  on  cuspids,  and  some 
on  molars,  where  bands  had  been  set  with  cement.  In  some  instances 
those  bands  were  of  precious  metal,  and  in  others  of  the  base  metals.  In 
my  Brooklyn  office  I  have  not  noted  any  such  action  after  carrying  out 
the  technique  which  I  presented  to  this  society  a  few  years  ago.  The 
practical  illustration  came  to  me  without  previous  thought — that  is,  be- 
yond the  fact  that  I  carried  out  this  method  for  comparison.  There  was 
a  marked  difference  in  these  mouths.  The  reason  for  it  is  hard  to  ex- 
plain, except  from  the  standpoint  of  the  use  of  the  iodide  of  potassium, 
as  its  effects  on  the  mucosa  are  marked.  For  instance,  the  iodide  of 
potassium  will  produce  a  reflex  action  on  the  saliva  for  three  days.  If 
you  spray  your  own  mouth  with  the  solution  as  recommended  you  will  note 
in  the  mouth  a  metallic  taste  for  three  days.  This  taste,  of  course, 
abnormal,  and  yet  the  reflex  action  on  the  mucosa  is  marked,  and  you 
can  set  up  mechanically  a  condition  which  may  act  beneficially  on  the 
whole  mucous  membrane.  That  is  only  a  thought,  and  it  has  not  been 
proven. 

I  believe  Dr.  Gray's  address  has  covered  the  subject  very  beautifully, 
and  I  think  he  has  touched  upon  some  most  vital  points  for  our  con- 
sideration. 

There  is  one  point  with  reference  to  retention, 

Retention.  of  which  Dr.  Hawley  has  spoken,  and  which  I  be- 

live  needs  another  direction  of  thought,  and  that 
is,  when  retaining  deciduous  teeth,  we  must  take  into  consideration  the 
histological  growth  taking  place  in  that  region.  I  have  noted  with  great 
pleasure  the  fact  that  I  can  retain  teeth  at  certain  ages  without  retaining 
appliances,  to  the  great  benefit  of  the  patient,  and  I  am  retaining  more 
teeth  by  not  retaining  them  than  I  ever  did  before  in  all  my  experience. 
For  example:  I  correct  a  case  at  ten  or  eleven  years  of  age.  Class  II., 
Division  I. ;  treat  it  until  the  biscuspids  lock  normally  and  let  the  case 
go.  Then  I  take  it  up  after  three  months  and  watch  it  again.  Some- 
times there  is  a  tendency  to  drift  distally  and  I  treat  it  again,  but  the 
results  are  fifty  per  cent,  better  than  I  ever  have  secured  by  mechanical 
retention. 

We  must  remember  the  fact  that  the  skull  is  growing  downward  and 
forward,  and  that  we  are  working  with — or  should  work  with — the 
growth,  and  not  retard  growth  by  any  mechanical  retention.  When  re- 
tainers are  used  there  should  be  movable  connections  wherever  our  con- 
facts  are  made.  That  is  the  underlying  principle  which  is  actuating  my 
procedure.     I  thank  you,  gentlemen. 
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Mr.  Chairman: — I  have  enjoyed  this  most  ex- 
Dr.  n.  I).  Kctcham.     cclk-nt  address,  but  have  httle  to  say  except  to  com- 

pHnient  our  president.  There  is  one  point  of  which 
he  speaks,  namely,  the  remote  period  when  malocclusion  was  first  noted, 
the  records  going  back  twenty-five  centuries,  and  of  course  these  records 
were  of  civilized  people  and  not  of  savages.  To-day  malocclusion  in 
savage  races  is  uncommon.  With  the  civilized  races,  pathological  factors, 
such  as  adenoids,  mouth  breathing,  etc.,  help  to  cause  malocclusion ;  but 
it  seems  to  me  that  it  is  largely  due  to  lack  of  normal  function  or  use  of 
the  teeth.  Civilized  man  does  not  use  his  teeth  as  much  as  he  should,  and 
therefore  he  suflfers  from  malocclusion,  caries  and  other  dental  ills. 

Prophylaxis    is    very,    very    important.      For   a 
Prophylaxis.  number  of  years  I  paid  a  great  deal  of  attention  to 

prophylaxis,  combining  its  practice  with  that  of 
orthodontia,  but  I  gave  it  up  two  and  a  half  years  ago,  turning  that  part 
of  my  practice  over  to  Dr.  Hamm,  who  is  now  associated  with  me.  We 
must  take  care  of  these  little  patients  and  keep  their  mouths  clean  while 
they  are  undergoing  orthodontic  treatment.  The  parents  sometimes  ask 
if  the  teeth  wmII  not  decay  with  the  appliances  in  the  mouth.  My  answer 
is  that  the  child's  mouth  is  usually  not  as  clean  as  it  should  be,  and  w^hile 
the  presence  of  the  appliances  might  afiford  lodging-places  for  additional 
food  debris,  and  so  tend  to  dental  decay,  yet  during  treatment  the  ortho- 
dontist pays  close  attention  to  prophylaxis,  and  the  child  also  pays  more 
attention  to  the  cleaning  of  his  teeth  than  before,  so  that  there  is  really  less 
likelihood  of  decay  than  ever  before  in  the  child's  life.  This  usually 
satisfies  the  parents. 

I  also  note  Dr.  Hawley's  statement  that  children 

treatment  of  years   ago   suffered   from  orthodontic  treatment   so 

Children.  that  they  were  not  as  well  as  they  were  before  the 

appliances  were  placed  in  the  mouth.  To-day  I  think 
it  is  the  experience  of  men  who  have  been  practicing  orthodontia  a  num- 
ber of  years,  or  who  have  acquired  the  skill  and  judgment  to  treat  these 
little  patients  painlessly,  that  these  children  will  usually  grow  and  in- 
crease in  weight  faster  than  could  be  expected  during  our  treatment. 
This  is  partly  because  we  impress  on  the  parents  the  fact  that  the  child 
must  live  a  hygienic  life  as  nearly  as  possible;  that  it  must  have  good 
food  and  keep  regular  hours.  Some  of  my  little  patients  delight  in  tell- 
ing me  they  were  out  to  a  party,  or  to  a  dance  until  a  late  hour,  because 
they  know  I  do  not  approve  of  it.  The  majority  of  mothers  are  sensible, 
and  where  they  see  that  you  are  striving  for  the  child's  well-being,  they 
will  co-operate  with  you.  with  the  result  that  the  child  improves  in  health 
and  is  kept  up  to  par  or  above  par  instead  of  being  pulled  down  by  the 
orthodontic  treatment. 
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As  to  mature  cases,  I  at  first  treated  a  good 

treatment  of  rnany  of  these  and  the  experience  was  invaluable  to 

Jfdults.  me,  because  it  taxed  my  patience  and  ingenuity  to 

the  utmost.  In  regard  to  the  retention  of  these  cases, 
I  think  one  or  two  partly  relapsed,  but  in  most,  permanent  retention 
was  used  on  some  of  the  teeth,  just  as  in  a  bad  pyorrhea  case.  Nowadays 
I  treat  but  few  adults,  for  I  find  that  with  a  practice  full  of  children  a 
greater  percentage  of  benefit  may  be  enjoyed  by  a  larger  number  of 
people. 

On  the  subject  of  prophylaxis  I  wish  to  state 
Dr.  B.  JI.  Pulktt.       *^^^  ■"-  have  had  the  same  experience  as  the  rest  of  you 

Prophylaxis.  in  trying  to  ward  off  some  of  the  troubles  that  our 

little  patients  have  as  a  result  of  not  taking  care  of 
the  mouth,  and  once  in  a  while  we  will  note  a  little  disintegration,  or 
white  decay  of  the  enamel.  I  do  not  think  it  is  due  to  our  appliances, 
but  rather  to  the  patient's  neglect  to  take  care  of  the  mouth  in  the  home. 
Especially  in  those  cases  which  we  only  see  once  each  week  do  we  need 
to  be  watchful,  for,  as  one  gentleman  has  stated,  a  great  deal  of  harm 
can  occur  over  night  through  acid  disintegration,  etc.  I  think  there  are 
certain  portions  of  the  mouth  or  parts  of  the  dental  arches  which  are 
more  prone  to  this  disintegration  than  others,  and  of  these  portions  those 
most  prone  to  this  disintegration  from  this  acid  or  chemical  disturbance 
are  the  labial  surfaces  of  the  lower  incisors ;  next  to  those,  perhaps  the 
labial  surfaces  of  the  upper  incisors,  and  next  in  order  the  buccal  sur- 
faces of  the  bicuspids  or  the  molars,  and  finally  the  lingual  surfaces  of 
all  of  the  teeth,  and  possibly  to  some  extent  the  approximal  surfaces  of 
the  teeth.  With  these  facts  in  mind,  would  it  not  seem  reasonable  to 
give  the  greatest  attention  to  the  surfaces  most  prone  to  such  disintegra- 
tion? For  that  reason  I  have  made  it  a  practice  in  the  last  year  or  two 
to  make  bands  in  very  young  cases — say  between  the  ages  of  six  and  nine 
or  ten — to  fit  the  four  lower  incisors,  following  the  contour  of  the  gum- 
line  so  that  there  was  no  possibility  of  the  food  collecting  next  to  the 
enamel  surfaces  of  those  teeth,  and  my  experience  has  been  such  that 
I  am  much  gratified  with  this  method,  and  I  do  not  feel  at  this  time  that 
I  would  like  to  change  it. 

In  any  cases  where  I  have  fear  of  enamel  disintegration  I  put  on 
that  form  of  band  on  the  four  lower  incisors,  and  sometimes  on  the  two 
upper  central  incisors,  pinching  the  bands  on  the  labial  surfaces,  and 
leaving  a  little  groove  or  wedge-shaped  opening  for  carrying  the  arch 
and  supporting  the  same. 

I  would  bring  forward  another  point,  and  that  is  with  reference  to 
the  use  of  silver  nitrate  in  the  mouth.     It  has  been  stated  that  this  drug 


will  prevent  this  acid  disintegration,  and  I  am  convinced  from  my  own 
experience  that  this  is  absolutely  true.  Objections  have  been  made  as 
to  the  use  of  silver  nitrate,  because  of  the  dangerous  character  of  the 
drug.  Now.  there  is  apparently  only  one  bad  result  from  its  use,  anrl 
that  is  the  discoloration  of  the  enamel  and  dentine.  The  question  re- 
solves itself  into  one  of  how  we  can  remove  this  stain.  There  is  only 
one  satisfactory  method,  and  that  is  by  the  use  of  potassium  cyanide.  I 
have  always  been  afraid  to  use  it,  but  it  will  completely  remove  these 
stains,  and  very  deep  ones,  too.   I  advise  its  use  with  a  great  deal  of  caution. 

With   regard  to  treatment  of   mature  cases,   I 

treatment  of  have  succeeded  in  establishing  some  very  beautiful 

Jidults.  results  for  patients  as  old  as  forty-four,  but  most 

of  these  cases  required  more  or  less  permanent  re- 
tention, especially  Class  III.  cases. 

I  wish  to  compliment  the  president  on  his  splendid  address,  and 
thank  you  for  your  consideration. 

I  was  pleased  to  hear  Dr.  Hawley  emphasize  the 
Dr.  Gray.  mechanical  side  of  our  work.     Appliances  are  im- 

portant, and  while  a  skilled  man  may  successfully 
use  an  inferior  appliance,  in  the  end  it  is  the  efficient  appliance,  skillfully 
managed,  that  produces  the  best  results. 

I  was  rather  expecting  that  some  of  the  gentlemen  who  discussed 
my  address  would  tell  me  that  the  treatment  of  mature  cases  of  mal- 
occlusion is  usually  if  not  always  contra-indicated.  But  they  have  not 
done  so.  and  I  therefore  believe  that  they  agree  with  my  opinion,  that  in 
selected  cases  at  least,  a  great  deal  of  success  may  follow  skillful  treatment 
and  retention,  and  I  would  emphasize  "retention"  in  this  connection. 

We  owe  a  good  deal  to  Dr.  Ferris  for  certain  efficient  prophylactic 
measures  which  he  has  presented  to  this  society  in  the  past,  and  in  the 
use  of  which  he  meets  with  so  much  success.  It  is  worth  our  while  to 
profit  from  his  varied  experience.  His  point  as  to  the  over-retention  of 
the  cases  of  young  children  is  interesting,  and  I  believe  he  is  correct. 

Dr.  Ketcham  believes  that  in  treating  the  average  case  there  is  really 
less  likelihood  of  decay  than  ever  before  in  the  child's  life,  because  of 
the  added  attention  paid  to  prophylaxis  during  the  treatment.  That  is 
very  good  and  is  in  accord  with  my  belief,  as  T  think  I  indicated  in  the 
address.  It  is  a  good  argument  to  present  to  those  parents  who  may 
have  some  question  as  to  the  health  of  the  teeth  during  our  treatment 
of  cases. 

Dr.  Dunn  and  Dr.  Pullen  have  each  touched  upon  vital  points,  but 
I  will  not  take  the  time  to  make  further  comments.  I  am  gratified  be- 
cause of  the  liberal  discussion  of  my  address. 
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Deatb  of  Pulps  Due  to  Cootb-lHovemem. 


By  J.  P.  Buckley,  Ph.G.,  D.D.S.,  Chicago. 


In  presenting  for  your  consideration  the  subject  of  death  of  pulps 
due  to  tooth-movement  I  desire  first  to  acknowledge  my  indebtedness  to 
Dr.  Ottolengui  and  to  your  secretary,  Dr.  Kemple;  to  the  former  for 
the  encouragement  and  assistance  given  me  in  the  preparation  of  the 
paper,  and  to  the  latter  for  sending  a  letter,  with  a  list  of  questions 
enclosed,  to  most  of  the  men  engaged  in  the  practice  of  orthodontia  in 
Europe,  Canada  and  the  United  States,  from  which  source  much  of  the 
data  contained  in  this  paper  has  been  obtained.  I  also  desire  to  take 
advantage  of  this  opportunity  to  thank  the  various  men  who  replied  to 
the  above-mentioned  letter,  as  I  did  not  take  the  time  to  reply  to  each 
individually. 

I  must  admit  that  when  I  finally  accepted  the  invitation  to  present 
this  paper  I  did  not  experience  at  once  that  enthusiasm  which  generally 
characterizes  my  work;  but  as  the  letters  came  in  and  I  studied  the 
opinions  on  this  subject  from  the  men  who  have  been  actively  engaged  in 
orthodontia,  I  gradually  became  interested,  and  before  the  paper  was 
completed  my  enthusiasm  could  not  have  been  greater  had  I  been  a  full- 
fledged  orthodontist, 
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My  personal  experience  in  the  correction  of  irregularities  of  the 
teeth  is  very  limited,  being  confined  to  the  first  two  or  three  years  of 
my  practice;  yet,  so  far  as  the  subject  of  death  of  pulps  is  concerned, 
it  was  sufficient  to  include  one  tooth,  an  upper  lateral  incisor,  the  pulp 
of  which  died  from  too  rapid  movement,  and  this  I  find  is  more  experi- 
ence than  many  of  you  have  had  in  your  several  years  of  practice. 

The  number  of  replies  which  I  received  from  the  letters  sent  by 
your  secretary  was  seventy,  and  the  first  part  of  this  paper  will  deal 
largely  with  these  answers.  Coming,  as  they  do,  from  men  of  both  or 
all  schools  of  orthodontia,  and  who  have  had  from  five  to,  in  many  cases, 
thirty  or  more  years  of  experience,  we  should  arrive  at  some  definite 
conclusions. 

The  questions   submitted  to  be   answered  here 
Questions  ^  o^^ow : 

Submitted.  First.     Have  you   ever  had   the   pulps  of  any 

teeth  die  during  orthodontic  work? 

Second.     Can  you  state  which  teeth  suffered  in  this  respect? 

Third.     Did  you  attribute  such  death  to  the  movement  of  the  teeth? 

Fourth.  Was  there  any  history  of  traumatism  or  accident  to  the 
tooth  while  loosened  up  by  the  forces  applied  in  orthodontia? 

Fifth.  Do  you  believe  that  any  particular  tooth  is  more  likely  to 
suffer  in  this  way  than  any  other  teeth  in  the  arch?   and,  if  so,  why? 

Sixth.  Have  you  had  any  teeth  die  as  the  result  of  rotating  teeth 
in  their  sockets? 

Two  more  questions  were  suggested  by  Dr.  S.  H.  Guilford  and  have 
been  answered  incidentally  by  various  men,  including  himself.  These 
questions  follow : 

Seventh.  What  form  of  movement  is  most  likely  to  result  in  pulp 
devitalization  ? 

Eighth.    At  wdiat  age  is  devitalization  most  likely  to  occur? 

Of  the  seventy  men  who  returned  answers  to 
Replies.  the  above  questions,  thirty  have  never  had  the  pulps 

of  any  teeth  die  as  the  result  of  orthodontic  work, 
while  forty  have  had  the  pulps  of  one  or  more  teeth  die.  The  teeth  thus 
affected  include  upper  central  and  upper  and  lower  lateral  incisors,  upper 
and  lower  cuspids,  upper  bicuspids,  and  lower  first  molars.  Of  the  forty, 
twenty-four  have  had  the  pulp  of  one  or  more  upper  central  incisors  die ; 
thirteen  have  had  one  or  more  lateral  incisors  thus  affected — all  upper 
except  two ;  three  have  had  the  pulp  of  one  or  more  upper  cuspids  die ; 
one  has  had  the  pulp  of  lower  cuspids  die ;    two  have  had  the  pulp  of 
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one  lower  first  molar  die ;  while  only  one  had  the  pulp  of  a  single  upper 
bicuspid  affected. 

Thus  we  learn  from  the  experience  of  these  men,  which,  I  think, 
can  well  be  taken  as  a  standard,  that  the  upper  central  incisors  are  most 
likely  to  suffer  in  this  respect,  and  next  to  these  come  the  upper  lateral 
incisors.  In  fact,  death  of  the  pulp  in  all  other  teeth  occurs  so  infre- 
quently in  orthodontic  procedure  that  they  can  almost  be  dismissed  with- 
out further  attention.  The  two  lower  first  molars  reported  to  have  had 
the  pulps  die,  both  carried  large  amalgam  fillings,  and  the  death  was  at- 
tributed to  possible  infection  from  the  cavities,  before  the  fillings  were 
inserted,  rather  than  from  the  tooth-movement.  In  the  case  of  the  one 
bicuspid,  little  history  was  given,  except  that  the  patient  was  over  twenty 
years  of  age.  No  history  was  given  for  the  death  of  pulp  in  lower 
cuspids.  In  the  cases  where  the  pulps  of  the  three  upper  cuspids  were 
affected  the  patients  were  all  over  twenty  years  of  age,  and  in  one  case 
(twenty-six  years  old)  the  expansion  from  tip  to  tip  of  cuspids  was 
about  1.4  inches,  the  time  consumed  was  five  and  one-half  months,  and, 
so  far  as  the  operator  was  able  to  determine,  the  devitalized  cuspid  was 
not  moved  further  than  the  one  which  retained  its  vitality.  The  chances 
are,  however,  that  while  the  tip  of  the  affected  cuspid  may  not  have  been 
moved  further  than  the  tip  of  the  unaffected  one,  there  must  have  been 
a  greater  movement  in  the  region  of  the  apex  of  the  affected  tooth.  In 
reporting  the  death  of  the  pulp  in  a  lower  lateral  incisor  one  operator 
referred  to  the  fact  that  there  seemed  to  be  a  lack  of  development  of  the 
anterior  portion  of  the  lower  arch,  with  very  thin  covering  of  alveolar 
process  over  the  incisor  roots.  Only  one  other  case  of  death  of  the 
pulp  in  lower  incisors  was  reported. 

Inasmuch,  then,  as  the  upper  central  and  lateral  incisors  are  the 
teeth  more  often  affected,  so  far  as  the  death  of  the  pulp  is  concerned, 
in  orthodontia  treatment,  it  will  be  interesting  to  hear  the  various  causes 
assigned  for  such  death. 

Many  believe  that  the  upper  incisors  are  more 
€^U$C$  Of  Pulp         often   out   of   alignment   than   any  other   teeth,  and 

Dcatb  During  consequently  a  greater  number  of  these  teeth  need 

treatment.  orthodontic  treatment ;  also  that  they  respond  readily 

to  the  forces  applied  in  orthodontia.  The  thought  is 
advanced  that  death  of  the  pulp  is  most  likely  to  occur  when  teeth  are 
moved  bodily,  where  the  apex  is  driven  through  the  process  to  a  con- 
siderable extent,  and  that  the  upper  incisors  call  for  such  treatment  more 
frequently  than  other  teeth.  Others  believe  that  rotating  a  tooth  in  its 
socket  is  more  likely  to  cause  strangulation  of  the  pulp  than  any  other 
movement,  and  that  the  upper  incisors  require  rotating  more  than  any 

22 


other  teeth  in  the  arch.  All  who  expressed  an  opinion  believe  that  risk 
is  greater  in  rotating  ichcn  the  root  is  fully  formed.  In  other  words, 
the  older  the  patient,  the  greater  the  risk.  With  one  exception,  it  is 
believed  that  in  all  tooth-movement  devitalization  of  pulp  is  most  likely 
to  occur  only  at  or  later  than  maturity,  when  the  apical  foramen  has 
become  constricted  through  completed  calcification. 

One  prominent  man,  however,  is  of  the  opinion  that  death  of  the 
pulp  is  more  likely  to  occur  w^hen  the  root  is  not  fully  formed.  No  rea- 
son was  given.  A  report  was  received  of  three  cases  of  death  of  the 
pulp  in  upper  central  incisors  with  the  patients  ranging  in  age  from 
fourteen  to  sixteen  years,  though  the  movement  was  slight  in  every 
instance.  In  one  of  these  cases  a  single  thickness  of  tape  carried  between 
the  teeth  caused  death  of  the  pulp  in  one  central.  It  would  seem  that 
there  must  have  been  some  previous  history  of  traumatism  or  accident 
to  this  tooth  or  else  the  general  vitality  of  the  patient  must  have  been 
very  low. 

A  few  are  of  the  opinion  that  the  upper  centrals  are  more  apt  to 
have  the  pulps  affected  because  of  their  prominent  location  in  the  mouth. 
and  while  loosened  up  by  the  forces  of  orthodontia  they  frequently  re- 
ceive some  traumatic  injury  which  results  in  devitalization.  The  his- 
tories given  for  the  death  of  the  pulps  of  many  upper  central  incisors 
tend  to  support  this  view. 

An  interesting  case  is  reported  by  one  man  where  one  upper  central 
was  absolutely  in  its  proper  position,  but  the  other  upper  anterior  teeth  re- 
quired considerable  moving.  When  the  operation  was  nearly  completed  a 
pink  discoloration  was  observed  in  the  properly  placed  central,  and  on 
drilling  into  the  tooth  it  was  found  that  the  root  was  not  fully  formed, 
though  the  age  of  the  patient  was  such  that  under  ordinary  conditions  the 
root  would  have  been  fully  developed.  Another  somewhat  similar  case 
was  reported  by  the  same  operator,  and  he  has  concluded  that  the  teeth 
which  are  moved  the  least  are  the  most  likely  to  be  affected,  especially  if 
they  are  used  for  anchorage  purposes. 

One  man  reports  a  case  where  the  pulps  in  two  upper  central  incisors 
died  under  quite  rapid  movement,  and  relates  that  the  vitality  of  the 
patient  was  very  low  at  the  time.  If  I  were  to  inject  any  of  my  own 
ideas  into  this  paper  at  this  time  I  would  say  that  the  vitality  of  the 
patient  is  an  important  factor  to  be  considered  in  the  death  of  the  pulp 
from  whatever  source.  My  experience  in  trying  to  save  the  pulps  of 
teeth  when  irritated  from  external  influences  led  me  to  say  in  my  book 
on  "Practical  Therapeutics,"  with  reference  to  the  treatment  of  exposed 
or  nearly  exposed  pulps : 

"Any  attempt  to  permanently  save  an  exposed  pulp  in  the  mouth 
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of  a  patient  who  is  suffering  from  some  systemic  derangement  interfering 
with  the  general  circulation,  thus  lessening  vital  resistance,  would  doubt- 
less result  in  failure;  for  in  such  cases  the  pulp  would  fail  to  receive 
from  the  blood  supply  the  necessary  elements  for  the  restoration  of  its 
functional  activity." 

The  foregoing  opinions  have  been  largely  those 
Death  Of  relating  to  the  death  of  the  pulp  in  the  upper  central 

Pulp$  in  incisors.     We  will  now  consider  the  opinions  which 

Catcral  Tnci$or$.  deal  with  the  upper  lateral  incisors.  Several,  in 
stating  that  these  teeth  were  more  likely  to  be  af- 
fected, gave  as  their  reason  the  fact  that  the  lateral  root  is  often  curved, 
and  in  some  cases,  where  malocclusion  is  developing,  the  end  of  this 
root  frequently  comes  in  contact  with  the  advancing  cuspid.  One  gentle- 
man thought  that  the  upper  laterals  were  more  liable  to  be  affected  when 
rotated,  because  the  root-end  is  so  often  curved  that  when  rotated  the 
apex  is  moved  more  than  with  other  teeth.  One  upper  lateral  was  re- 
ported to  have  had  the  pulp  die  while  being  depressed  in  its  socket.  In 
support  of  the  view  that  the  upper  lateral  incisors  were  more  likely  to 
suffer,  the  reason  given  by  one  was  their  small  size  relative  to  the  forces 
employed,  and  their  frequent  greater  displacement,  i.  e.,  greater  in  pro- 
portion to  their  size. 

It  would  be  interesting  to  know  the  number  of  the  upper  central 
and  lateral  incisors,  the  pulps  of  which  have  been  reported  to  have  died 
under  orthodontic  treatment,  that  had  gold,  artificial  enamel  or  cement 
fillings  inserted  before  the  latter  treatment  was  undertaken.  Several 
mention  the  fact  that  some  kind  of  filling  was  in  the  tooth  before  they 
began  the  orthodontic  work.  Others  relate  a  previous  history  of  acd- 
dent.  As  many  of  you  know,  I  have  had  a  great  deal  of  experience  in 
bleaching  teeth,  and  I  have  found  more  discolored  upper  lateral  incisors 
due  to  death  of  the  pulp  than  all  other  teeth  combined.  I  have  attributed 
this  to  the  fact  that  the  crown  of  this  particular  tooth  is  so  small,  that 
when  a  metal  or  artificial  enamel  filling  is  inserted,  both  materials  readily 
transmitting  thermal  changes,  it  encroached  so  nearly  upon  the  pulp  that 
death  of  the  organ  frequently  resulted.  In  my  private  practice  and  in 
my  teaching  at  the  college  I  advise  the  removal  of  the  pulp  in  these  teeth 
when  the  cavity  is  of  any  depth  and  the  root  is  fully  formed.  This  is 
to  prevent  subsequent  death  of  the  pulp  and  possible  discoloration  of  the 
tooth-structure. 

In  one  instance  specific  mention  was  made  of  the  new  ligature  now 
being  used  by  many  orthodontists,  which,  by  its  rapid  action  and  con- 
sequent change  of  the  apex  of  the  tooth,  is  a  prolific  source  of  dead 
pulps.    What  this  new  ligature  is  you  doubtless  know ;    I  do  not. 
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There  seems  to  be  a  prevailing  opinion  among 

Influence  of  some  orthodontists   to   the   effect   tliat   tlie  anterior 

Blood  Supply.  teeth,  both  upper  and  lower,  receive  their  blood  sup- 

ply from  smaller  blood-vessels,  for  the  reason  that 
they  are  situated  in  the  arch  farther  from  the  source  of  supply ;  and 
therefore,  when  these  teeth  are  moved,  the  pulps  are  more  likely  to  be 
affected.  On  this  point  in  particular  I  wrote  to  one  of  our  foremost 
histologists,  Dr.  Broomell,  of  Philadelphia.  He  says:  "My  actual  ex- 
perience in  orthodontia  has  been  quite  limited,  including,  generally,  cases 
of  a  simple  nature.  My  reply  to  your  questions  will,  therefore,  be  a 
general  one,  based  chiefly  upon  what  I  think  takes  place,  this  belief  being 
acquired  from  my  work  along  the  line  of  histology  and  development  of 
the  parts  involved.  I  believe  I  am  already  on  record  in  the  proceedings 
of  the  American  Society  of  Orthodontists  as  favoring  the  idea  that  the 
movement  of  young  teeth,  as  generally  practiced  in  orthodontia,  would 
not  endanger  their  vitality.  I  believe  this  to  be  especially  true  before 
the  roots  of  the  teeth  are  fully  calcified,  during  which  time  I  am  con- 
vinced that  no  vessels,  other  than  those  contained  within  the  dental  follicle. 
or  its  remains,  the  forming  peridental  membrane,  enter  the  wide-open 
root  apices. 

"In  the  rotating  or  lateral  movement  of  such  teetli  tlie  root  and 
follicle  are  necessarily  acted  upon  at  the  same  time,  and  there  can.  there- 
fore, be  no  marked  strangulation  of  the  blood-vessels  in  and  about  the 
tooth.  In  older  teeth — those  with  their  roots  fully  formed — the  con- 
ditions are  different,  but  even  here  I  doubt  very  much  if  the  death  of 
the  pulp  ever  follows  careful  orthodontic  procedure.  I  believe  that  the 
lateral  movement  of  a  tooth  would  be  more  likely  to  interfere  with  its 
vitality  than  rotation,  but  I  cannot  see  that  the  anterior  or  simple  teeth 
might  be  more  easily  devitalized  on  account  of  the  size  of  their  blood- 
vessels, because  these  are  practically  of  the  same  calibre  as  those  going 
to  the  individual  roots  of  the  complex  teeth." 

The  reply  from  Dr.  Frederick  B.  Noyes,  of  Chicago,  came  late  and 
was,  therefore,  not  incorporated  in  my  original  copy  which  was  sent  to 
the  discussers.    It  follows : 

"In  reply  to  your  questions  in  regard  to  the  'Death  of  Pulps  in 
Orthodontia,'  it  is  certain  that  there  has  been  more  or  less  trouble  from 
the  death  of  pulps  in  the  moving  of  teeth. 

"In  my  own  experience  I  have  never  had  a  pulp  die  during  or  as  the 
result  of  tooth-movement,  but  I  have  seen  several  cases  in  mouths  treated 
by  others,  and  am  therefore  not  in  a  position  to  answer  the  third,  fourth, 
fifth  and  sixth  questions.  I  have  thought  a  good  deal  about  the  causes 
of  the  death  of  pulps,  and  from  the  study  of  the  structure  of  the  tissues 
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and  the  nature  of  the  blood  supply  it  has  seemed  to  me  that  death  of  the 
pulp,  at  least  in  young  persons,  must  be  due  to  the  cutting  off  of  the 
blood  supply.  This  I  believe  to  be  possible  in  two  ways :  first,  by  purely 
mechanical  conditions,  the  blood  vessels  which  enter  the  pulp  being 
squeezed  between  the  root  and  the  bone  or  between  stretched  bundles  of 
fibers.  Second.  By  the  production  of  inflammation  which  would  result 
in  stasis  in  the  apical  space.  Both  of  these  conditions  must  be  considered 
as  the  result  of  the  use  of  improper  and  excessive  force.  The  former  is 
much  more  likely  to  occur  by  the  use  of  excessive  force  in  the  early 
stages  of  movement.  The  latter,  by  the  improper  use  of  force  in  the 
later  stages.  If  the  tooth  is  not  held  firmly,  but  is  allowed  to  recoil,  as 
from  an  elastic  ligature,  under  the  pressure  of  the  lips  or  tongue,  or  in 
the  use  of  the  teeth,  the  blood  vessels  will  be  sawed  between  stretched 
bundles  of  fibers  with  every  movement.  The  result  of  this  sawing  on 
the  wall  of  the  blood  vessels  is  to  excite  an  acute  inflammation,  which 
may  result  in  stasis  and  consequent  death  of  the  pulp.  It  is  possible  that 
the  central  and  lateral  incisors,  because  of  their  positions,  may  be  more 
liable  to  these  conditions,  but  I  know  of  nothing  in  regard  to  their  blood 
supply  that  would  put  them  in  a  class  by  themselves.  I  believe  that  death 
of  pulps  in  orthodontia  movements  should  be  very  rare." 

The  opinions  of  Dr.  C.  S.  Case  and  Dr.  E.  H.  Angle,  which  accom- 
panied their  brief  answers  to  the  list  of  questions,  in  view  of  their  ex- 
tended experience,  cannot  but  be  of  value  to  all  who  are  interested  in 
orthodontia. 

Dr.  Case  says:    "The  above  questions  are  too 
Opinion  inadequate  to  tell  the  whole  story  relative  to  the  in- 

Of  Dl*.  0asc.  fluence  which  orthodontia  operations  exert  in  caus- 

ing the  devitalization  of  pulps.  In  the  first  place, 
orthodontia  as  it  is  practiced  to-day  has  a  very  wide  range  of  character 
in  relation  to  this  subject.  Toward  the  extreme  on  the  one  hand,  it  is 
a  wonder  that  the  life  of  far  more  pulps  are  not  destroyed,  and,  on  the 
other  extreme,  the  vitality  of  healthy  pulps  should  never  be  considered 
endangered  through  a  skillful  movement  of  the  teeth. 

"This  difference  depends  partly  upon  the  methods  employed,  but 
mostly  upon  the  operator,  because  however  scientifically  constructed  are 
the  appliances,  an  inexperienced  or  careless  operator  may  easily  endanger 
the  vitality  of  the  teeth  to  which  they  are  attached  by  forcing  move- 
ments of  the  teeth  more  rapidly  than  it  is  possible  for  physiological 
action  to  take  place.  The  greatest  safely  lies  with  teeth  that  are  held 
firmly  in  the  grasp  of  a  regulating  machine  that  permits  no  back  and 
forth  movement,  and  with  which  they  are  steadily  but  slowly  moved  to 
place.    Hundreds  of  cases  are  on  record  of  the  bodily  movement  of  teeth, 

26 


a  distance  from  one-half  to  the  full  width  of  a  tooth,  for  patients  from 
twelve  to  twenty-five  years  of  age,  and  which  left  the  teeth  and  sur- 
rounding tissues  in  a  perfectly  healthy  condition. 

"A  'bodily'  movement  (which  means  that  the  apical  ends  of  the 
roots  are  moved  with  the  crowns)  would  probably  have  a  greater  tend- 
ency to  destroy  the  puips  of  the  teeth  than  other  movements  having  the 
same  display  of  special  requirements  and  skill.  By  this  I  do  not  wish 
to  infer  that  pulps  have  not  died  in  my  practice  during  movements  of 
the  teeth  with  no  apparent  reason  for  it,  though  I  have  always  believed 
that  it  might  have  been  avoided  if  anticipated,  with  a  more  perfect  fulfil- 
ment of  the  higher  physiological  demands  of  orthopedic  movement.  In 
several  instances,  where  dentists  in  distant  towns  have  been  employed 
to  carry  forward  my  cases,  pulps  have  been  destroyed  purely  through  an 
unreasonable  rapidity  of  movement. 

"In  the  majority  of  cases  in  which  pulps  have  died  in  my  practice 
the  cause  has  been  traced  to  blows  or  some  form  of  traumatic  injury. 
Protruding  front  teeth,  because  of  their  prominence,  are  more  subject 
to  injury  than  other  teeth. 

"In  a  number  of  instances  devitalized  pulps,  caused  from  injuries, 
have  occurred  before  they  were  presented  for  orthodontic  treatment, 
and  in  some  of  these  the  patients  were  surprised  to  learn  that  the  pulps 
were  dead,  the  slight  discoloration  and  pain  not  indicating  a  serious 
condition.  All  of  these  patients,  however,  when  attention  was  called 
to  it,  could  remember  the  particular  time  when  they  received  the  injury, 
followed  by  pain  and  soreness  of  the  teeth  that  caused  the  trouble.  I 
speak  of  this  because  had  I  started  the  operation  without  discovering 
the  condition  it  might  have  been  attributed  to  the  operation,  even  by 
myself.  So  frequently  has  this  arisen  that  I  now  consider  it  imperative 
to  carefully  examine  the  teeth  for  devitalized  pulps  in  all  preliminary 
diagnoses." 

Dr.  Angle  writes  as  follows :    "Formerly  it  was 
Opinion  of  not  a  very  uncommon  occurrence  to  have  the  pulps 

Dr.  Jingle.  of  teeth  die  during  orthodontic  work,  but  I  am  now 

positive  that  it  was  not  due  primarily  to  the  move- 
ment of  the  teeth,  but  to  inflammation  due  to  the  improper  application 
of  force  in  tooth-movement,  or,  more  accurately  speaking,  to  the  too 
frequent  relinquishment  and  reapplication  of  forces,  thus  allowing  the 
springing  backward  and  forward  of  the  tooth  in  its  socket,  with  the 
resultant  severe  strain  on  the  circulation.  And  this  is  almost  the  only 
cause  of  soreness  and  inflammation  in  moving  teeth.  In  driving  bands 
to  place,  of  course  the  smaller  the  root  of  the  tooth,  the  more  subject  to 
injury  from  the  sudden  application  and  relinquishment  of  pressure.    More 
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teeth  die  as  a  result  of  rotation,  and  the  more  difficult  the  tooth  is  to 
rotate,  naturally  the  greater  the  liability  of  the  death  of  its  pulp,  from 
the  frequent  relinquishment  and  reapplication  of  pressure  throughout 
the  prolonged  operation.  Strictly  speaking,  I  do  not  think  it  can  be  said 
that  any  one  of  the  seven  tooth- movements,  as  a  movement,  is  more 
disastrous  than  any  other.  Naturally,  I  would  say  that  liability  to  acci- 
dental death  of  tooth  pulps  would  increase  with  the  age  of  the  patient. 

"And  finally,  the  death  of  pulps  in  orthodontic  treatment  is  no  longer 
excusable,  and  when  it  occurs  it  is  the  best  evidence  of  ignorance  or 
carelessness  or  both.  Dead  pulps  are  the  relics  of  crude  methods  in 
orthodontia  and  are,  in  reality,  a  dead  issue  with  truly  up-to-date  ortho- 
dontists, for  teeth  should  be  moved  so  gently  and  continuously  as  to 
avoid  soreness  and  inflammation,  and  if  soreness  and  inflammation  do 
not  occur  there  can  be  no  death  of  pulps  in  tooth-movement.  I  do  not 
think  that  even  in  the  extreme  cases  of  teeth  with  very  crooked  roots 
there  would  be  even  probability  of  the  death  of  the  pulp  if  the  movement 
be  conducted  in  a  physiological  manner, 

"These  are  my  candid  views  after  much  experience,  close  observa- 
tion and  long  reflection,  and  I  am  very  happy  to  tell  you  that  I  have  just 
completed  some  experiments  and  methods  which  will  enable  us  in  the 
future  to  reduce  the  possibilities  of  irritation  to  the  peridental  membrane 
to  the  minimum.  And  although  that  might  be  said  of  the  present  methods, 
if  intelligently  comprehended,  yet  the  new  plan  makes  it  almost  impos- 
sible to  so  crudely  apply  force  as  to  cause  inflammation  in  tooth- 
movement." 

In  brief   summary  of  the   data  obtained   from 

Deductions.  these  many  sources  I  will  say  that  the  first,  second, 

third,  fourth  and  sixth  questions  are  personal  ones, 
while  the  fifth,  seventh  and  eighth  call  for  the  expression  of  an  opinion 
based  upon  personal  experience. 

The  general  answer  to  the  fifth  question,  viz. :  "Do  you  believe  that 
any  particular  tooth  is  more  likely  to  suffer  in  this  way  than  any  other 
teeth  in  the  arch?"  is  in  the  affirmative,  and  the  teeth  named  are  upper 
central  and  lateral  incisors.    The  reasons  given  are: 

1.  More  frequent  displacement  than  other  teeth. 

2.  More  readily  moved  when  a  given  force  is  applied. 

3.  More  apt  to  be  injured  by  accident  on  account  of  their  prominent 
location. 

4.  Curved  roots  of  the  laterals. 

The  general  answer  to  the  seventh  question,  viz. :  "What  form  of 
movement  is  most  likely  to  result  in  pulp  devitalization?"  can  be  given 
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as  follows:  Any  movement  which  involves  the  apex  of  the  tooth,  espe- 
cially when  the  root  is  fully  developed  ;  as,  for  instance,  when  the  tooth 
is  moved  bodily  in  any  direction,  or  depressing,  elongating  or  rotating 
a  tooth  in  its  socket. 

The  general  answer  to  the  eighth  question,  viz. :  "At  what  age  is 
devitalization  most  likely  to  occur?"  is  well  stated  by  Dr.  Guilford  when 
he  says:  "Only  at  or  later  than  maturity,  when  the  apical  foramen  has 
become  constricted  through  completed  calcification." 

In  this  paper  thus  far  I  have  simply  acted  as  the  mouthpiece  of 
others,  and  while  it  is  a  pleasure  to  do  so  on  this  occasion,  and  the  posi- 
tion is  one  which  affords  many  advantages,  I,  nevertheless,  find  it  unnat- 
ural, for  it  is  not  in  keeping  with  my  previous  training.  Therefore,  at 
the  expense  of  being  criticized,  I  will  propound  the  ninth  question  my- 
self, and  straightway  proceed  to  answer  it  in  my  own  way,  viz. : 

Ninth.  When  devitalization  of  the  pulp  does  occur  in  orthodontic 
work  how  should  the  tooth  be  treated  so  that  permanent  discoloration 
will  not  result? 

There  is  nothing  more  unsightly  to  a  conscien- 
trcatmcnt  tious  dentist  or  to  an  appreciative  patient  than  a  dis- 

in  Gases  of  colored  tooth   in   that   patient's  mouth.     And   inas- 

Pulp  Death.  much  as  1  am  not  an  orthodontist  myself,  I  can  say 

that  I  know  of  no  class  of  men  who  are  more 
thoroughly  in  earnest  and  more  conscientious  in  their  work  than  those 
who  are  engaged  in  your  specialty;  and  surely  any  patient  who  will 
take  the  time  and  go  to  the  expense  of  having  orthodontic  work  done 
must  be  appreciative.  The  usual  sequelae  of  accidental  death  of  the  pulp, 
though  it  need  not  be  so  to-day,  is  a  permanent  discoloration  of  the  tooth- 
structure,  and  since  we  have  found  that  the  upper  anterior  teeth  are 
most  likely  to  suffer  in  this  respect,  the  answer  to  the  question  which  I 
have  asked  must  necessarily  interest  you  whether  or  not  you  personally 
do  this  work.  There  are  two  ways  by  which  discoloration  of  the 
tooth-structure  is  produced  when  the  pulps  of  the  teeth  are  affected,  as 
in  orthodontic  work.  First,  we  have  that  pink  discoloration  referred  to 
by  many  in  their  replies  to  the  questions  as  the  first  indication  that  the 
pulp  was  affected.  This  is  frequently,  though  not  always,  produced  when 
the  pulp  is  strangulated.  Applications  of  certain  drugs,  notably  arsenic 
trioxid,  to  the  dentin  or  to  an  exposed  pulp  have  been  known  to  produce 
this  characteristic  color.  How  this  discoloration  is  brought  about  is  ex- 
plained nicely  by  Dr.  Kirk  in  the  "American  System  of  Operative  Den- 
tistry." He  says :  "It  is  now  known  that  the  pink  staining  of  the  tooth 
is  brought  about  by  a  rupture  of  the  stroma  of  the  red  blood  disks  lib- 
erating their  contained  hemoglobin,  which  readily  penetrates  the  tubuli, 
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the  lumen  of  which  is  insufficient  to  admit  the  unbroken  red  corpuscle. 
This  pink  discoloration,  resulting  from  the  infiltration  of  hemoglobin 
solution,  represents  the  first  stage  of  tooth  discoloration.  The  pink  stain 
readily  undergoes  alterations,  later  on  assuming  a  brownish  tint,  due  to 
the  breaking  down  of  the  highly  complex  molecule  of  hemoglobin  into 
a  reduction  product  known  as  hematin." 

When  this  pink  discoloration  is  observed  the  sooner  the  pulp  is 
removed  the  better,  for  after  the  hematin  is  formed,  causing  a  brownish 
discoloration,  it  is  more  difficult  to  permanently  bleach  the  tooth.  In 
removing  the  pulp  and  in  the  subsequent  treatment,  including  the  filling 
of  the  root,  great  care  should  be  exercised  in  the  selection  of  drugs  used 
so  as  not  to  further  discolor  the  tooth.  If  the  pulp  is  removed  as  soon 
as  this  characteristic  color  is  noticeable,  before  the  stain  has  had  a 
tendency  to  dry  in  the  tooth,  the  normal  color  can  be  nearly  restored  by 
washing  the  dentin  with  warm  sterile  water  to  which  about  one  or  two 
per  cent,  of  sodium  chlorid  has  been  added.  After  the  tooth  is  treated 
and  the  root  is  filled,  one  or  two  applications  of  an  ethereal  solution  of 
hydrogen  dioxid  will  generally  restore  the  tooth  to  its  normal  color, 
when  the  lingual  cavity  should  be  filled  with  a  quick  setting,  light  colored 
cement  and  a  permanent  filling  inserted.  Sometimes  it  is  necessary  to 
seal  the  solution  of  hydrogen  dioxid  in  the  tooth  before  satisfactory 
results  are  obtained. 

The  second  way  by  which  the  discoloration  of  the  tooth-structure  is 
produced  is  when  the  pulp  dies  and  decomposes,  with  frequently  the 
ultimate  formation  of  an  abscess.  Here  the  discoloration  too  often 
results  from  ignorance  or  carelesssness  on  the  part  of  the  dentist  in 
treating  the  condition,  for  in  many  cases  the  pulp  has  died  and  an 
abscess  formed  with  the  tooth  still  retaining  practically  its  normal  color. 

The  mistake  which  is  often  made  here  is  to  drill  into  the  tooth  and 
leave  the  cavity  open,  with  the  end  in  view  of  affording  drainage.  This 
is  a  positive  means  of  producing  discoloration,  for  air  and  saliva,  espe- 
cially the  former,  will  so  change  the  iron  compounds  which  result  from 
pulp  discoloration  as  to  produce  certain  characteristic  colors  in  the  tooth- 
structure.  The  chemistry  involved  in  this  process  I  have  explained  in 
other  articles  and  need  not  be  here  repeated.  It  is  essential  to  remember, 
however,  that  to  avoid  discoloration  in  treating  the  putrescent  canal  or 
the  abscess,  the  cavity  in  the  tooth  should  always  be  hermetically  sealed 
when  the  patient  is  dismissed.  With  the  remedies  we  now  have  at  hand 
this  is  always  possible.  I  know  that  it  is  the  general  practice  in  treating 
such  teeth  to  leave  the  cavity  practically  open  for  the  first  or  second 
treatment.  I  know,  too,  that  many  teeth  have  been  needlessly,  and, 
some  of  them,  hopelessly  discolored  by  such  treatment.     When  cases  of 
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this  kind  are  presented  for  bleaching,  the  operator  must  be  governed 
largely  by  the  case  at  hand.  No  universal  method  can  be  given  for 
bleaching  teeth  that  have  been  discolored  by  careless  methods  of 
treatment. 

Nov/,  since  I  have  imposed  upon  you  to  the  extent  of  injecting  some 
of  my  individual  thought  into  this  paper,  I  will  conclude  with  the  hope 
that  the  discussion,  if  not  the  paper,  will  be  of  interest  and  value  to  the 
society. 


Discussion  of  Dr.  Buckley's  Paper. 

Mr.  President :  It  is  needless  to  say  that  I  have 
Dr.  OftolengUi.  enjoyed  this  paper,  because  it  is  a  subject  which  I 
have  particularly  wanted  to  see  discussed  in  our  liter- 
ature for  many  years,  and  I  think  this  is  the  first  serious  and  logical  dis- 
cussion that  has  been  given  to  it.  I  also  thank  Dr.  Buckley  for  bringing 
in  question  nine,  which  I  think  is  quite  important. 

There  have  been  a  number  of  causes  assigned  to  the  possible  death 
of  the  pulp  during  tooth-movement,  and  it  seems  to  me  we  may  divide 
the  causes  now  into  two  classes :  first,  those  directly  connected  with  the 
work,  and,  second,  those  of  an  extraneous  character.  For  example,  we 
may  have  unnecessary  stress  put  on  a  tooth  by  the  orthodontist  not 
properly  making  application  of  ligatures.  Again,  we  might  have  the 
same  result  from  the  same  degree  of  stress  reaching  a  tooth  accidentally, 
and  not  through  the  fault  of  the  orthodontist.  That  makes  the  two 
classes,  and  they  are  both,  in  a  sense,  traumatism. 

I  quite  agree  with  Dr.  Angle  when  he  states  that  a  tooth  is  prac- 
tically safe  in  any  of  the  tooth-movements,  provided  the  movement  is 
made  slowly,  and  it  would  seem  that  the  gentleman  who  reported  the 
death  of  a  cuspid  pulp  had  broken  this  rule  when  moving  the  cuspid 
i>4  inches  in  five  months.  That  is  too  much  movement  for  the  length 
of  time.  That  is  a  legitimate  instance  of  improper  stress  placed  on  the 
tooth  by  the  orthodontist.  I  would  like  to  discuss  traumatism  now  from 
another  standpoint. 

Traumatism  which  may  reach  a  tooth  is  of  two- 

traumatism  ^'^^^  character :    one  from  serious  stress  which  may 

During  come  to  the  tooth  during  movement  is  of  the  fol- 

Cooth  movement.       lowing  nature :    The  orthodontist  may  have  to  deal 

with  a  patient  who  seriously  objects  to  having  any 

work  done,  and  who  devotes  much  time  to  removing  his  ligatures,  and 
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if  he  should  succeed  in  putting  on  one  Hgature  which  resists  this  attempt, 
and  the  patient  should  remove  every  other  ligature,  there  would  be 
an  immoderate  stress  on  the  tooth,  which  might,  in  twenty-four  hours, 
elevate  a  tooth  in  its  socket  to  a  dangerous  extent.  This  is  one  of  the 
most  serious  problems  I  have  had  in  the  past  year.  I  have  had  four 
patients  who  have  persistently  removed  ligatures.  I  dismissed  one,  a 
boy,  from  my  practice  on  this  account.  The  others  are  girls  and  I  have 
continued  with  the  cases,  but  I  have  certainly  suffered  many  nights  of 
anguish  because  these  children  come  in  with  appliances  attached  to  one 
or  two  teeth  instead  of  to  several. 

An   interesting   case    is   the   following:    I   have 
Case  from  been   treating  a   Class   III.   case   for  a  number  of 

Practice.  years — from  childhood  up — and  I  had  a  very  rigid 

appliance,  practically  a  Case  contouring  appliance, 
on  the  upper  arch :  the  double  bow  for  moving  the  teeth  bodily.  All  the 
teeth  in  that  arch,  as  well  as  in  the  lower  arch,  were  practically  bound 
together  with  bands  on  each  tooth,  and  we  used  intermaxillary  force 
to  shift  the  bite.  The  child  is  docile,  and  reports  all  difficulties,  and 
that  makes  the  responsibility  all  the  greater.  If  the  patient  obeys  orders 
the  result  is  on  your  shoulders,  be  it  good  or  bad.  This  child  called  me 
on  the  telephone  one  day  and  reported  that  a  central  incisor  was  sore.  I 
instructed  her  to  abandon  the  intermaxillary  ligatures  until  her  next 
regular  visit.  On  the  second  day  she  reported  that  it  was  still  sore,  and 
I  had  her  come  to  the  office.  To  find  that  front  tooth  positively  sore  and 
tender  to  the  touch  and  yet  tightly  bound  to'' all  its  neighbors  surpriseo 
me  very  much.  I  left  the  ligatures  off  until  the  soreness  died  away.  As 
soon  as  we  renewed  the  intermaxillary  force  the  soreness  returned. 
Perhaps  I  was  slow  in  making  a  diagnosis,  but  this  eventually  proved  to 
be  the  truth :  in  shifting  the  bite  there  was  produced  an  end-to-end 
occlusion  which  caused  the  greatest  amount  of  masticatory  stress  to  be 
on  that  one  tooth.  It  was  an  atom  longer  than  its  neighbor  and  it  re- 
ceived the  full  force  of  the  stress.  Instead  of  relaxing  the  force,  as 
previously,  I  redoubled  it,  and  as  quickly  as  possible  got  the  tooth  over 
the  bite,  after  which  the  disturbance  ceased.  We  must  watch,  therefore, 
for  the  undue  stress  of  mastication  while  the  teeth  are  loose  in  their 
sockets. 

Another  kind  of  traumatism  is  where  the  patient  receives  an  actual 
blow  on  the  tooth  from  outside  sources.  There  is  no  doubt  that  the 
fact  that  central  incisors  are  reported  to  be  the  greatest  sufferers  is  largely 
due  to  this.  Outside  of  orthodontic  practice,  they  are  the  ones  which 
suffer  the  most;    they  are  most  frequently  broken:    the  child  is  most 
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likely  to  strike  the  centrals  when  he  does  fall.  1  remember  a  case  in 
my  practice  long  before  we  were  undertaking  early  treatment  where  a 
child  was  brought  to  me  with  her  two  upper  incisors  very  prominent, 
and  the  parent  wanted  to  know  if  the  case  could  not  be  left  until  later 
for  treatment.  I  said,  "Yes,  but  I  am  afraid  she  will  fall  down  and 
break  the  central  incisors,"  and  so  I  began  treating  the  case  solely  for 
that  purpose,  and  moved  the  incisors  lingually.  A  year  afterward 
she  fell  down  and  broke  one  off  anyway.  But  I  felt  I  had  gained  some- 
thing, because  only  a  very  small  piece  was  broken  off,  whereas  she  might 
ordinarily  have  broken  off  one-half  of  the  tooth.  The  prominence  of 
the  centrals  in  the  arch  renders  them  more  liable  to  receive  a  blow,  and 
the  fact  that  they  are  loosened  in  their  sockets  makes  them  more  liable  to 
suffer  from  the  blow.  The  one  instance  of  this  kind  in  my  practice  is 
where  a  girl's  brother  struck  her  on  the  mouth  with  a  toy  trumpet.  The 
pulp  died,  although  it  was  not  a  heavy  blow ;  this  pulp  was  promptly 
removed,  bleaching  agents  used,  and  discoloration  prevented. 

In  regard  to  rotation,  I  think  the  gentlemen 
Rotation.  who  have  expressed  an  opinion  that  the  pulp  might 

die  by  rotation  of  the  tooth  are  centering  their  eyes 
on  the  wrong  end  of  the  tooth.  If  you  will  stop  to  think  how  short  a 
distance  you  move  a  tooth  when  you  rotate  it,  looking  at  it  from  the 
incisal  end,  and  then  remember  that  it  is  practically  a  cone,  and  consider 
the  extent  of  actual  movement  at  the  apex  of  the  tooth,  you  must  admit 
that  it  is  measured  in  parts  of  millimeters. 

So  far  as  lateral  incisors  with  curved  roots  are  concerned,  that 
manifestly  cannot  occur  in  the  practice  of  to-day  as  much  as  formerly, 
because  we  move  them  before  the  root-ends  are  formed. 

A  gentleman  once  told  me  that  he  had  rotated  a  badly  turned  cen- 
tral incisor  a  complete  circle,  and  I  asked  him  why  he  did  not  leave  it 
where  it  was  ? 

Of  course,  if  the  rotation  of  teeth  be  so  rapid  as  to  create  a  peri- 
cimental  disturbance  you  might  get  an  inflammatory  condition  and 
strangulation,  which  did  not  depend  so  much  on  the  distance  moved  as 
upon  the  irritation  set  up. 

I  cannot  accept  the  proposition  of  the  gentleman  who  supposed  that 
a  pulp  died  simply  from  putting  a  piece  of  tape  between  the  teeth.  That 
death  must  have  been  due  to  something  else.  Neither  can  I  believe  that 
teeth  used  as  anchor  teeth,  but  not  moved,  can  suffer.  If  they  suffer 
they  must  have  been  moved,  I  think.  Every  expression  of  force  is  in 
two  directions,  and  we  often  think  we  are  using  a  tooth  as  stationary 
anchorage  when  we  are  not. 
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The  advice  to  remove  these  pulps  as  quickly  as 
treatment  possible  brings  to  my  mind  a  sad  case.     A  patient 

Hftcr  Death  of  a  confrere  in  another  city,  passing  through  New 

Of  Pulp.  York,  called  on  me  with  a  note  from  her  orthodon- 

tist, saying  that  if,  in  my  judgment,  the  retainers 
should  be  removed,  he  was  willing  that  I  should  remove  them,  and  he  de- 
scribed the  condition  as  it  had  originally  existed.  Retainers  had  been  on  for 
two  years  and  I  removed  them,  I  at  once  noted  what  seemed  to  me  a 
slight  discoloration  of  one  of  the  incisors.  It  seemed  slightly  darker  than 
the  other.  It  was  not  my  patient,  however.  If  it  had  been  my  patient 
I  should  have  promptly  drilled  into  that  tooth,  so  certain  was  I  that 
the  pulp  was  dead  or  dying.  The  patient,  however,  would  in  two  weeks 
return  to  the  city  of  the  orthodontist  who  had  treated  the  case.  I  ad- 
vised her  to  immediately  call  on  him.  The  disturbance  progressed  very 
rapidly,  and  actually  while  on  the  train  to  that  city  an  abscess  developed, 
the  lip  became  swollen,  and  she  was  in  great  distress  when  she  reached 
her  home  town.  She  was  immediately  sent  to  a  very  skillful  dentist, 
and  every  precaution  was  taken  to  restore  the  color  of  that  tooth,  but 
without  success.  A  beautiful  girl  was  disfigured  for  life  because  I  did 
not  follow  my  own  best  judgment  and  drill  into  the  tooth  promptly.  It 
has  been  my  experience  that  when  pulps  are  taken  out  immediately  a 
very  good  result  can  be  had  as  to  color. 

My  treatment  is  to  remove  the  pulp  as  quickly  as  possible.  They 
are  usually  unresponsive  to  pain.  Allow  all  the  hemorrhage  to  cease. 
Wash  out  canals  with  a  warm  saline  solution  and  then  use  a  25  per 
cent,  pyrozone  and  seal  it  in  for  twenty-four  hours,  and  prepare  for 
a  whole  morning  session  on  the  second  day.  At  that  session  I  fill  the 
canal  and  proceed  with  further  bleaching,  preparing  the  outer  cavity 
for  a  porcelain  inlay.  With  rubber  dam  in  position  the  tooth  is  bleached 
one,  two  or  three  times,  as  necessary,  and  the  upper  two-thirds  of  the 
cavity  is  filled  with  oxy-chloride  of  zinc  and  the  porcelain  inlay  is  also 
placed  in  position  at  the  same  sitting.  One  case  so  treated  seven  years 
ago  is  still  exhibiting  good  color,  so  good  that  it  is  scarcely  a  shade 
darker  than  the  other  teeth. 

I  want  to  thank  Dr.  Buckley  personally  and  on  behalf  of  the  Society 
for  bringing  us  the  views  of  Doctors  Case,  Noyes,  Angle  and  Broomell, 
as  well  as  his  own  views  on  this  important  subject. 

Realizing  as  I  do  the  importance  of  this  subject 

Dl*.   Carl  €ase.        and  the  interest  it  has  for  the  orthodontist,  I  shall 

not  waste  time  in  expressing  regret  that  I  am  unable 

to  attend  this  meeting  or  pleasure  that  the  opportunity  has  been  afforded 
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me  to  read  Dr.  Buckley's  most  excellent  paper  and  to  be  heard  in  the 
discussion. 

There  are  many  facts  that  have  been  well  brought  out  in  the  paper 
which  seem  to  be  generally  recognized  by  us  all  and  which  have  been 
emphasized  by  both  Dr.  Calvin  Case  and  Dr.  Angle,  with  whom  I  most 
heartily  concur  with  one  or  two  exceptions. 

Beyond  these  facts,  however,  I  do  not  believe  that  the  evidence 
submitted  can  be  regarded  as  conclusive. 

There  is  good  ground  for  believing  that  the  upper  incisors  are  more 
subject  to  pulp  deaths  than  other  teeth.  Their  prominent  position  lays 
them  open  to  injury.  They  are  the  teeth  which  are  probably  most  easily 
loosened  in  their  sockets  and  moved,  and  they  are  the  ones  which  usually 
undergo  the  greatest  movement.  The  data  gathered  concerning  the 
number  of  deaths  occurring  among  these  teeth  prove  the  truth  of  the 
belief,  and  in  my  opinion  answer  conclusively  the  second,  fourth  and 
fifth  questions. 

The  fourth  question,  however,  might  have  been  given  greater  scope 
and  made  to  include  the  history  of  traumatism  before  regulating  was 
commenced. 

I  believe  that  this  must  be  considered  as  a  predisposing  cause,  as  the 
vitality  of  the  pulp  would  undoubtedly  be  considerably  lessened,  which 
w^ould  naturally  make  it  more  subject  to  the  inflammatory  processes 
usually  attendant  on  orthodontic  operations  in  a  greater  or  lesser  de- 
gree. And  the  same  might  be  said  of  all  teeth  which  contain  cavities  or 
fillings,  as  Dr.  Buckley  has  stated. 

Concerning  the  third  and  seventh  questions,  I  do  not  believe  that 
one  movement  more  than  another  is  likely  to  cause  the  devitalization  of 
the  pulp,  provided  the  force  applied  and  the  movement  secured  is  con- 
sistent with  the  physiological  change  in  structure  which  always  takes 
place  in  the  surrounding  tissues.  This  naturally  refers  to  good,  sound 
teeth  and  not  to  those  which  have  sustained  traumatic  injury  or  which 
contain  cavities.  The  pulps  of  such  teeth,  as  has  been  stated,  are  not 
in  a  normal  condition  and  are  more  ready  to  respond  to  irritation. 

The  evidence  of  the  operator  who  had  the  pulp  die  in  a  tooth  which 
was  not  moved  while  the  position  of  all  the  others  was  being  changed, 
or  of  the  man  who  caused  the  death  of  a  central  incisor  by  inserting 
tape,  can  be  considered  only  in  the  light  of  an  unfortunate  personal  ex- 
perience, and.  as  Dr.  Buckley  says,  the  death  in  these  cases,  were  the 
full  history  known,  could  probably  be  attributed  to  some  previous  injury. 
But  certain  it  is  that  a  belief  that  the  teeth  which  are  moved  the  least 
are  the  most  subject  to  disastrous  results  is  too  inconsistent  to  be  even 
considered. 
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The  seventh  question  has  been  answered  in  various  ways,  and  the- 
reasons  given  are  logical  and  well-founded,  though  the  data  furnished 
is  insufficient  to  support  the  various  beliefs  as  to  which  movement  is 
likely  to  cause  the  most  harm. 

Dr.  Angle  thinks  that  a  rotary  niovement  is  responsible  for  more 
deaths  than  any  other.  Very  possibly  this  is  true.  But  when  it  is 
remembered  that  rotation  is  one  of  the  most  common  movements  prac- 
ticed I  doubt  if  the  proportion  of  deaths  due  to  such  movement,  as 
compared  with  the  total  number  of  teeth  so  regulated,  would  be  any 
greater  than  the  deaths  due  to  other  regulative  movements. 

Dr.  Calvin  Case  believes  that  bodily  movement  as  a  movement, 
would  have  the  greatest  tendency  of  all  to  cause  devitalization,  and  his 
belief  is  well  founded,  but  I  can  say  positively  from  my  own  observation 
of  the  numerous  cases  in  which  bodily  movement  has  been  applied  that 
his  belief  is  not  substantiated  in  his  own  practice. 

In  the  hands  of  another  man,  however,  who  was  not  so  skilled  nor 
so  well  posted  in  the  possibilities  of  movement  or  the  necessity  of  apply- 
ing force  judiciously  and  with  great  care,  a  different  verdict  wouldi 
undoubtedly  be  given. 

If  such  statements  can  be  applied  as  evidence,  then,  in  my  opinion, 
it  is  proved  that  no  one  movement  is  more  disastrous  than  another  if,, 
as  Dr.  Angle  says,  force  is  applied  in  such  a  consistent  manner  that 
soreness  and  inflammation  are  avoided. 

Summing  up,  then,  all  the  evidence  that  has  been  produced,  we 
find  that: 

First.  Upper  incisors  are  the  teeth  which  are  most  often  affected,. 
all  others  to  be  almost  eliminated  from  consideration. 

Second.  That  in  a  large  majority  of  cases  there  was  a  history  of 
traumatism. 

Third.  That  in  a  number  of  instances  there  were  fillings  or  cavities 
in  the  afflicted  teeth. 

Fourth.  That  invariably,  in  all  instances  where  the  appliance  itself 
has  caused  no  undue  irritation  and  where  the  applied  force  has  been 
gentle,  consistent,  judicious,  and  in  keeping  with  the  physiological 
change  in  the  surrounding  structures,  the  death  of  pulp  must  be  at- 
tributed to  some  cause  beyond  the  control  of  the  operator,  and  I  believe 
that  in  speaking  thus  I  am  voicing  the  sentiments  of  the  entire  Society. 

I  would  like  to  ask  a  question,  and  also  state 
Dr.  lllorcbOUSC.        some    of    my    views    regarding    this    matter,    espe- 
cially with  reference  to  the  elongation  of  the  upper 
central  incisors,  we  may  say,  at  an  age  before  the  apical  ends  of  the 
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roots  are  fully  developed.  Is  there  not  more  danger  in  the  elongation 
of  these  teeth  at  that  time  than  at  a  later  period,  when  the  root  has 
completed  its  full  development?  1  have  hesitated  many  times  in  the 
elongation  of  these  incisors,  because  I  have  felt  there  might  be  a  tendency 
to  cause  the  death  of  the  pulps  of  those  teeth.  So  I  have  hesitated,  and 
in  most  instances  I  have  not  attempted  to  bring  about  this  elongation. 
1  would  like  to  have  this  matter  made  as  clear  as  possible,  either  by  Dr. 
Buckley  or  others,  because  it  has  been  a  continual  worry,  and  it  is  an 
undecided  point  in  my  mind  as  to  the  best  procedure  in  treating  teeth 
under  such  circumstances. 

I  first  wish  to  thank  Dr.  Buckley  for  his  paper. 
Dr.  3.  COWC  Voung.  and  particularly  for  that  ninth  question  and  his 
answer.  I  really  think  the  paper  would  be  very 
incomplete  without  that,  and  I  am  sure  we  all  appreciate  very  much 
that  Dr.  Buckley  inserted  it.  It  was  not  intended  w'hen  that  letter  was 
sent  out  by  the  secretary  that  Dr.  Buckley  should  confine  himself  wholly 
to  the  original  questions  at  all.  He  was  at  liberty  to  make  any  addi- 
tions he  desired. 

The  question  of  rotation  of  teeth  has  received  some  discussion,  and 
I  was  much  pleased  with  what  Dr.  Buckley  said  about  the  early  inter- 
vention in  this  part  of  our  work.  The  whole  trend,  it  seems  to  me,  of 
orthodontic  interference  is  to  treat  cases  as  early  as  possible.  I  have 
for  some  time  been  rotating  bicuspids  just  as  soon  as  the  two  cusps  are 
through  the  gum.  It  is  not  a  very  easy  matter  to  fit  a  band  on  the  bicuspid 
under  such  conditions,  but  I  have  accomplished  it  by  making  a  number  of 
sizes  of  plain  bands  and  having  them  in  stock,  varying  in  size  .02  of  an 
inch  in  circumference.  I  take,  say,  No.  90,  which  is  .90  of  an  inch  in 
circumference,  and  try  it  on  the  cuspid.  If  too  small,  I  take  a  size  larger, 
and  if  too  large,  a  size  smaller,  and  in  that  way  I  can  band  those  teeth 
when  they  are  just  emerging  through  the  gum,  and  I  find  that  a  very  few 
weeks  of  gentle  force  causes  the  tooth  to  rotate  without  any  trouble  at  all, 
and  I  have  also  found  that  two  or  three  month's  retention  of  teeth  so  ro- 
tated is  all  that  is  necessary.  Two  or  three  years'  retention  of  rotated 
teeth  is  not  always  sufificient  when  rotation  is  begun  after  root  and  bone 
are  fully  developed,  so  I  believe  in  the  early  rotation  of  teeth. 

As  to  the  question  of  the  death  of  the  pulp  during  this  rotating 
movement,  I  think  that  might  be  more  likely  to  follow  where  the  force 
is  improperly  applied.  I  mean  by  that,  that  the  spur  was  so  soldered 
on  the  band  that  when  the  ligature  from  the  spur  passed  around 
the  arch,  it  tended  to  depress  the  tooth,  in  its  socket,  rather  than  elevate 
it  in  its  socket.    If  it  tends  to  depress  the  tooth  in  the  socket  it  makes  it 
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more  difficult  to  rotate  and  so  takes  longer,  and  you  may  strangulate  the 
blood  vessels.  If  the  tendency  is  to  pull  it  out  of  the  socket  it  will  rotate 
in  a  short  time  without  danger  of  death  of  the  pulp. 

As  to  the  question  of  Dr.  Morehouse,  which  I  will  answer  in  my 
way  and  let  Dr.  Buckley  answer  as  he  sees  fit,  it  is  questionable  in  my 
mind  if  it  is  necessary  to  elongate  upper  incisor  teeth  prior  to  the  full 
formation  of  the  root,  because  during  the  formation  of  the  root  the 
tooth  is  erupting  and  would  tend  to  come  down  of  itself.  I  suppose  there 
may  be  rare  instances  where  it  is  necessary  to  do  it,  and  if  done  very 
gently  I  should  have  no  fear  of  elongation  even  at  that  time. 

I   will   also   make   my   thanks   and   follow   Dr. 

Dr.  BOSUC.  Young's  example  in  taking  up  question  nine.    I  may 

be  permitted  to  digress  a  second  to  say  that  brings  us 
to  the  point  as  to  whether  such  men  as  I  should  be  allowed  in  this  Society 
or  not !  Dr.  Ottolengui  almost  comes  under  the  same  category  when  he 
so  splendidly  states  what  he  would  do  in  a  given  case  where  he  found 
a  tooth  becoming  discolored  through  manifest  death  of  the  pulp.  He 
does  something  else  besides  orthodontia,  but  follows  the  dictates  of  his 
own  conscience.  I  could  not  avoid  announcing  in  my  letter  to  Dr. 
Buckley  that  I  knew  of  but  four  cases  of  death  of  the  pulp.  One  patient 
lost  the  left  central  and  lateral  (upper).  I  never  knew  from  what  cause, 
but  I  fancy  from  the  use  of  rubber  bands.  The  patient  was  a  child 
fourteen  or  fifteen  years  of  age  and  almost  a  dwarf.  This  was  fifteen 
or  eighteen  years  ago,  I  cannot  tell  which,  and  the  teeth  were  treated  as 
soon  as  discoloration  was  noticed  and  remain  now  in  fairly  good  con- 
dition, so  far  as  color  is  concerned.  The  next  case  was  more  than  thirty 
years  ago,  and  the  death  of  the  pulp  was  not  noticed  for  several  years 
after  the  orthodontic  work  had  been  done.  I  never  knew  whether  it  was 
orthodontia  that  destroyed  the  pulp  or  not.  That  case,  too,  had  a  rubber 
ring  on  the  left  upper  central  incisor. 

The  fourth  case  had  the  symptoms  which  Dr.  Ottolengui  so  care- 
fully described,  and  the  child  was  so  good  that  she  hesitated  to  let  me 
know  she  was  being  hurt.  The  incisors  and  cuspids  and  the  teeth  that 
were  being  formed  at  the  same  time  they  were  (two  or  three  years  of 
age)  have  never  been  covered  with  enamel,  and  the  right  central,  when 
she  came  to  me,  had  the  pulp  nearly  or  quite  exposed  and  that  died. 
Orthodontic  work  had  nothing  whatever  to  do  with  it,  I  am  sure. 

I  have  written  among  my  notes,  as  Dr.  Buckley  went  on,  that  rapid 
movement  in  the  alveolus  is  not  admissible,  and  yet  you  find  the  patient 
asking,  "How  long  is  this  to  take  ?  When  will  you  finish  ?"  He  who  can 
resist  such  pressure  without  offending  the  patients  and  turning  them 

38 


away  is,  perliaps,  rallicr  adroit,  and  is,  perhaps,  able  to  do  what  some 
cannot  do.  While  this  rapid  movement  in  the  alveolus  is  not  admissible 
except  when  the  whole  surrounding  alveolus  is  bent  or  moved,  that 
means  we  are  carefully  to  consider  a  great  many  of  the  points  which  a 
few  years  ago  were  either  not  thought  of  at  all  or  were  passed  over. 

Dr.  Broomell's  statement,  I  think,  merits  very  careful  attention. 
He  must  have  written  tiiat  with  a  great  deal  of  care,  and  Dr.  Noyes's 
letter  might  be  put  down  in  one  single  word — he  thinks  the  choking 
responsible — and  there  again  we  come  to  the  fact  that  most  of  our  move- 
ment is  made  long  before  the  roots  are  formed,  and  ought  to  be,  if  we 
can  possibly  bring  it  to  pass. 

Dr.  Case  states  his  case  so  inaccurately  that  he  does  not  convey 
much  information.  He  thinks  that  rapidity  of  movement  is  the  cause 
of  death  of  the  pulp.  I  think  Dr.  Case  is  teaching  what  is  not  in 
accordance  with  nature  when  he  bands  a  half  dozen  teeth,  or,  in  two 
instances,  where  thirty-two  teeth  were  all  fastened  together.  That  is  not 
in  accord  with  nature,  and  that  pulps  will  be  destroyed  under  those 
circumstances  is  not  surprising.  Dr.  Angle  states  his  case  splendidly 
with  reference  to  the  intermittent  pressure,  etc.,  yet  w^e  often  see  in  our 
literature  the  recommendation  to  remove  fixtures  once  in  so  often  for 
prophylactic  purposes. 

I  understood  the  President  to  say  that  he  did  not  wish  discolored 
teeth  to  come  into  this  discussion.  But  I  will  say  that  many  years  ago  the 
application  of  chlorin  w^as  advocated  for  a  bleaching  agent  for  inorganic 
substances,  and  iron,  which  is  the  base  of  the  coloring  matter  of  the 
blood,  is  not  an  organic  substance,  but  is  inorganic.  Therefore,  chlorin 
is  entirely  inadmissible,  even  if  Dr.  Kirk  does  use  it.  Oxalic  acid  is  the 
proper  thing,  and  then  the  pyrozone,  as  has  been  advised.  Chlorin  causes 
the  tooth  to  become  yellow  and  also  attacks  the  animal  matter  that  re- 
mains there,  and  thus  makes  the  tooth  brittle. 

I  wish  to  ofifer  Dr.  Ottolengui  my  thanks  for  bringing  out  as  care- 
fully as  he  did,  in  connection  w'ith  this  discussion,  the  behavior  of  unwill- 
ing patients.  I  am  very  grateful  to  him  for  bringing  the  subject  up  as 
he  has,  and  the  suggestion  that  those  who  will  persistently  tear  off  their 
fixtures  might  better  be  dismissed  from  our  practice  is  a  pretty  good 
idea.  Again,  Dr.  Ottolengui  has  shown  unusual  care,  as  I  noted  with 
interest,  on  the  occasion  which  he  reports  where  he  redoubled  his  pres- 
sure and  shifted  the  bite  positively  and  quickly. 

There  is  one  matter  I  would  like  to  have  come 

Dr.  I^awky.  in    this    discussion,    and    which    I    have    asked    Dr. 

Buckley  to  discuss  in  closing,  but  I  will  explain  my- 
self a  bit.     I  have  been  impressed  by  the  want  of  some  accurate  and 
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certain  method  of  diagnosing  the  incipient  death  of  the  pulp,  and  I  am 
in  that  quandary  now.  I  have  consulted,  in  two  or  three  instances,  with 
general  practitioners,  with  uncertain  results,  and  I  would  like  to  have 
some  positive  method  of  diagnosing  the  commencing  of  death  of  the 
pulp.  In  many  instances  there  is  a  slightly  blue  shadow  cast  on  the  teeth 
by  platinum  bands.  In  one  case  I  was  so  certain  the  pulp  was  beginning 
to  die  that  I  was  on  the  point  of  drilling  into  the  tooth.  It  did  not 
respond  to  heat  and  cold  as  quickly  as  it  should.  I  sent  the  case  to  a 
general  practitioner,  and  he  made  some  tests  with  uncertain  results.  We 
had  a  radiograph  taken.  There  was  no  evidence  of  congestion  of  the 
pulp,  and  the  case  has  now  gone  for  two  years  with  every  evidence  that 
the  pulp  is  alive.  I  wish  we  had  some  absolutely  certain  method  of 
diagnosis.  I  am  told  the  Faradic  current  may  be  successfully  used  in 
this  connection :  that  it  is  absolutely  certain  and  quickly  used,  and,  if  so, 
it  is  just  exactly  what  I  want. 

I  would  like  to  add  to  Dr.  Hawley's  question. 
Dr.  H.  1).  HctCbam.  We  know  that  sometimes  the  pulp  is  congested,  the 
tooth  sensitive  to  heat  and  cold,  and  it  is  possible 
there  may  be  a  very  slight  change  in  the  color  of  the  tooth,  yet  if  we 
remove  the  pressure  the  soreness  disappears  and  the  tooth  sometimes 
resumes  its  normal  tone.  Is  it  possible  that  the  pulp  resumes  its  normal 
condition,  or  is  it  probable  that  the  pulp  dies  without  pericementitis 
resulting  at  once? 

I  would  like  to  follow  the  same  question  by  ask- 
Dl*,  T.  (K.  Tcrrls.  ing  Dr.  Buckley  his  experience  in  reference  to 
restoration  of  a  slight  discoloration?  Also,  the  mat- 
ter of  giving  the  tooth  rest,  I  think  is  important,  and  having  the  patient 
call  at  the  office  daily  for  two  weeks  and  have  the  assistant  run  the 
rubber  cup  over  the  surface  of  the  tooth  to  increase  its  temperature :  a 
massage  for  thermal  stimulation.  That  has  been  satisfactory  in  two 
cases  in  my  practice.  A  slight  yellowing  of  the  central  superior  incisors 
was  overcome  by  that  method.  I  would  like  to  know  if  Dr.  Buckley  has 
had  any  experience  of  that  sort. 

Does  Dr.  Buckley  believe  that  a  floating  throm- 
Dr.  m.  n.  Tcdcrspld.  bus  has  a  tendency  to  destroy  the  pulp  of  the  teeth  ? 
In  an  operation  for  a  cystoma  the  dentist  reported 
that  two  lower  bicuspids  and  the  lower  first  molar  had  become  de- 
vitalized. According  to  my  thought,  possibly  an  embolus  had  formed, 
which  probably  disturbed  the  circulation,  causing  extravasation  necrosis. 
Slow  methods  of  moving  teeth  will  not  cause  devitalization  of  the  pulp. 
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What  is  the  difference  between  a  machine  and  a  regulating  appHance? 
(State  Board  question.)  I  think  a  six-cyHndcr  machine  will  destroy 
any  tooth  pulp, 

Mr.  Chairman  and  Gentlemen:     I  feel  that  the 

Dr.  Buckley.  granting  permission  to  have  this  paper  further  dis- 

cussed, by  throwing  it  open  for  general  discussion, 
has  been  out  of  courtesy  to  the  essayist,  as  I  am  not  a  member  of  the 
Society.  You  would  not  have  hurt  my  feelings  by  confining  the  dis- 
cussion to  the  two  members  appointed  for  this  purpose.  Dr.  Ottolengui's 
discussion,  as  usual,  was  so  logical  that  I  can  say  nothing  except  that  I 
would  hesitate  to  seal  a  25  per  cent,  pyrozone  solution  in  a  tooth  be- 
fore the  root  is  filled,  and  how  he  can  do  it  without  subsequent  trouble 
I  cannot  understand.  Pyrozone  will  cauterize  the  cuticle  of  the  finger, 
and  I  would  not  take  any  chance  of  cauterizing  the  tissue  of  the  apical 
area. 

Regarding  Dr.  Morehouse's  question,  the  instances  are  rare  where 
it  is  necessary  to  elongate  teeth,  but  in  case  of  such  a  necessity  I  would 
not  hesitate  to  do  so,  because  of  any  liability  to  cause  death  of  the  pulp, 
provided  the  usual  precautions  had  been  taken  by  the  orthodontist.  If 
I  had  time,  and  if  it  were  of  interest  to  you  (as  it  would  not  be),  I  would 
disagree  with  Dr.  Bogue  in  regard  to  chlorin.  I  would  not  use  it  for 
bleaching  teeth,  but  my  reason  for  not  doing  so  would  be  different  from 
his  reason.  It  decomposes  water  and  we  get  oxygen,  and  the  oxygen  does 
the  bleaching.  We  have  an  acid  formed,  and  that  is  the  objection  I 
would  have  to  the  use  of  chlorin  for  bleaching  teeth. 

The  main  objection  as  raised  by  Dr.  Hawley  is  the  pathology  asso- 
ciated with  diseases  of  the  pulp.  How  can  you  tell  when  you  have  over- 
stepped the  borders  of  physiology  and  entered  the  field  of  pathology? 
There  are  three  diseases  of  the  pulp  with  which  orthodontists  should  be 
familiar,  and  the  symptoms  of  which  they  should  understand.  They  are 
active  hypersemia,  passive  hypersemia,  and  the  third,  true  inflammation. 
In  active  hypersemia  the  pain  is  produced  by  the  application  of  the  known 
irritant,  and  when  removed  the  pain  subsides  at  once  without  treatment. 
Here  we  have  the  interference  only  with  the  arteries  and  not  the  veins 
in  the  pulp,  and  I  doubt  if  the  slight  pinkish  discoloration  can  take  place 
in  this  disease.  One  or  two  intimated  that  they  have  had  a  slight  dis- 
coloration, which  cleared  up  after  removing  the  appliances,  etc.  I  do 
not  think,  if  we  have  this  pink  discoloration,  that  the  tooth  would  ever 
revert  back  to  normal.  In  passive  hyperaemia  we  have  a  clogging  up  of 
the  veins  of  the  pulp,  and  in  that  clogging  system  you  have  certain  blood 
elements  escaping,  and  this  being  coagulable,  that  pulp  will  ultimately 
die,   and   if   you   have   the   otlier   disease,   true   inflammation,    with   the 


characteristic  diapedesis  of  the  red  blood  discs  and  coagulable  material 
of  the  blood,  then  of  course,  too,  the  pulp  must  die,  I  am  not  advertising, 
but  I  have  a  paper  before  the  National  Dental  Association  on  the  im- 
portance of  diagnosing  properly.  I  would  be  pleased  to  see  you  in  the 
audience  when  I  read  my  paper  next  week. 

Just  one  minute  to  defend  myself.    If  I  left  the 
Dr.  OttOlcngui.         impression  that  I  have  ever  sealed  25  per  cent,  pyro- 
zone  in  an  open  canal,  it  was  due  to  the  fact  I  wab 
speaking  extemporaneously.     I  have  never  done  this.     I  do  not  fill  the 
root,  because  you  should  have  as  extensive  action  of  the  pyrozone  as  pos- 
sible.   The  extreme  apex  is  closed  before  the  pyrozone  is  used. 

I  would  like  to  ask  Dr.  Buckley  if  he  would  not 
Dr.  3.  EOWC  Vouitd.  give  this  Society  his  ideas  of  definite  diagnosis  of 
death  of  the  pulp,  so  it  might  be  printed  with  our 
proceedings,  because  I  think  we  men  interested  in  orthodontia  are  less 
liable  to  read  the  proceedings  of  the  National  Dental  Association  than 
the  proceedings  of  this  Society,  We  would  appreciate  it  very  much  if 
he  would  give  us  that  now. 

Mr.  Chairman  and  Dr.  Young:    Do  you  want 
Dr.  BucKley.  ^^  ^^  ^j^^  ^^^  symptoms? 

How   shall   we   diagnose   whether   the   pulp   is 
Dr.  3.  Cowc  VoMitfl.     ,  .  .  -, 

dymg  or  not? 

I  have  briefly  gone  over  that.     The  only  way 
Dr.  BucHky.  to  make  a  diagnosis  is  by  asking  the  patient  ques- 

tions and  by  observing  the  conditions.  I  think  if 
you  have  discoloration  of  the  tooth  you  have  overstepped  the  bounds  of 
physiology,  and  you  have  either  passive  hyperaemia  or  true  inflammation. 
If  the  tooth  is  merely  sore  and  the  patient  experiences  pain,  which  pain 
is  controlled  by  relieving  pressure,  or  by  the  conditions  as  they  are 
allowed  to  subside  in  a  few  hours,  and  if  pain  is  not  continuous,  there 
is  no  serious  disturbance  of  the  pulp.  The  pulp  responds  to  the  slightest 
irritation ;  it  has  a  marked  recuperative  power,  however.  No  tissue 
which  I  know  of  has  the  ability  to  readjust  itself  more  readily  than  the 
pulp  tissue.  If  it  passes  the  stage  of  active  hyperaemia  and  if  the  pain 
is  continuous  and  needs  treatment — or  even  if  it  be  intermittent — then 
since  we  have  passive  hyperaemia  the  chances  are  very  great  that  the 
pulp  will  die  ultimately,  even  though  you  stop  your  procedure  at  once, 
and  in  true  inflammation  you  would  be  apt  to  have  the  marked  discolora- 
tion, because  the  chances  are  you  have  the  rupture  of  the  blood-cell  disc 
liberating  the  hemoglobin,  and  you  have  the  pink  discoloration  as  the 
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hemoglobin  dissolves  and  infiltrates  the  dentin.  It  is  the  pain  that  is 
the  indicator,  and  orthodontists  keep  within  physiological  limits  usually. 
If  by  accidents  of  some  kind  that  point  is  overstepped,  you  there  enter 
the  field  of  pathology,  and  it  is  not  any  fault  of  yours,  anrl  I  do  not 
know  how  you  can  help  it.  If  you  pass  the  stage  of  active  hyperaemia 
the  pulp  ultimately  will  die,  unless  it  is  possible  the  pulp  may  recuperate, 
but  that  is  doubtful  at  least.  It  is  best  to  remove  the  pulp  as  quickly  as 
possible  or  have  it  removed  when  the  reading  of  the  symptoms  inrlicates 
ultimate  death.  I  do  not  know  enough  of  the  Faradic  current  in  flie 
diagnosis  of  diseases  of  the  pulp  to  speak  of  that. 
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C;ontribution  to  tbe  Hnowleade  of  Retention  in  &m  IL 


By  Herbert  A.  Pullen,  D.M.D.,  Buffalo,  N.  Y. 


In  the  retention  of  Class  II  the  principal  factor  involved  is  the  re- 
tention of  the  mesio-distal  change  in  occlusion.  Secondarily,  however,  and 
of  quite  as  much  importance  are  the  factors  involved  in  the  retention  of 
the  shape  of  the  dental  arches,  the  change  in  depth  of  the  underbite,  the 
corrected  infra  or  supra-occlusion,  and  the  positions  of  rotated  teeth. 

The  mechanical  principles  involved  in  the  retention  of  Class  II  re- 
quire the  use  of  the  buccal  spur  and  plane,  the  inclined  incisor  plane,  the 
plate  and  buccal  planes,  the  buccal  arch,  the  lingual  arch,  and  inter- 
maxillary force.  Of  these  principles,  the  inclined  plane,  the  buccal  spur 
and  plane,  and  intermaxillary  force  are  chiefly  concerned  in  the  retention 
of  mesio-distal  changes  in  Class  II. 

According  to  definitions  which  the  writer  formulated  for  a  treatise 
on  retention  several  years  ago,  the  inclined  plane  and  spur  and  plane  may 
be  designated  as  occlusal  retention,  and  the  use  of  intermaxillary  force  as 
intermaxillary  retention.  In  order  that  you  may  understand  the  writer's 
reasons  for  thus  classifying  these  mechanical  principles,  a  repetition  of  the 
definitions  referred  to  may  be  somewhat  self  explanatory.  Occlusal  re- 
tention was  defined  as  follows : 

"Occlusal   retention   is   the   maintenance   of  the 
Occlusal  normal  occlusal  positions  of  the   teeth,   individually 

Retention  or  collectively,  through  the  normal  functional  influ- 

ence of  the  inclined  planes  of  the  cusps,  and  the  con- 
tributory forces  gained  through  restoration  of  arch  integrity." 
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Although  the  spur  and  plane  ami  inclined  plane  cannot  be  classified 
strictly  in  accordance  with  this  definition  of  occlusal  retention,  yet  if  we 
regard  all  inclined  plane  attachments  as  additional  or  elongated  tooth 
cusps,  these  mechanical  principles  involving  the  use  of  the  inclined  plane 
can  be  correctly  defined  under  no  other  head  than  occlusal  retention. 

In  the  same  treatise  on  retention  before  mentioned,  intermaxillary  re- 
tention was  defined  as  follows  : 


Fig.   I 


"Intermaxillary    retention    consists    of   the    con- 

Tntermaxillarv  tinuation  of  the  use  of  intermaxillary  force  in  cases 

Retention.  of  mesial  or  distal  shifting  of  occlusion  in   such  a 

manner  that  a  reciprocation  of  force  and  resistance 

is  established  which  is  capable  of  the  retention  of  the  mesio-distal  changes 

in  occlusion." 

Considering,  then,  the  retention  of  the  mesio-distal  changes  in  occlu- 
sion, there  have  been  these  two  forms  of  retention  in  use,  occlusal  reten- 
tion, which  is  represented  by  the  cusp  retention  of  molar  and  bicuspid 
teeth,  or  by  exaggeration  of  cusp  influence  through  use  of  elongated  spurs 
working  against  each  other  on  the  principle  of  the  inclined  plane ;  and  in- 
termaxillary retention,  represented  by  the  continuation  in  use  of  the  inter- 
maxillary elastics. 


-15 


Furthermore,  occlusal  retention  proper,  or  the 
maintenance  of  normal  occlusal  positions  of  the  teeth 
through  functional  influence  of  the  inclined  planes 
of  the  natural  cusps,  can  be  relied  upon  only  in  a 
small  percentage  of  cases,  and  these  usually  of  a 
simple  nature  and  of  a  tender  age.  In  the  first  divi- 
sion of  Class  II,  where  there  has  been  very  little  narrowing  of  the  upper 
dental  arch,  in  cases  not  over  ten  years  of  age,  occasionally  there  may  be 


Occlusal 

Retention 

Ulitbout  Spur 

and  Plane. 


Fig.  2 

found  a  case  which  responds  readily  to  treatment,  and  as  readily  to  natural 
cusp  retention  of  the  mesio-distal  change  in  occlusion. 

Fig.  I  illustrates  such  a  case  which  proved  to  be  of  the  kind  mentioned 
as  requiring  no  artificial  retention.  It  may  be  possible  that  the  length  of 
time  of  wearing  the  expansion  arches  and  intermaxillary  elastics  has 
much  to  do  with  this  lack  of  need  of  artificial  retention,  since  in  this  par- 
ticular case,  nearly  a  year's  time  was  consumed  in  making  the  mesio-dis- 
tal change,  and  a  great  deal  of  development  of  the  arches  was  going  on 
during  that  time.  There  is  no  doubt  that  these  cases  are  our  most  suc- 
cessful ones,  since  there  is  no  interference  with  development  from  the  re- 
taining appliances. 
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In  the  second  division  of  Class  II,  especially  in  the  subdivision,  cases 
are  still  more  amenable  to  treatment  without  the  need  of  artificial  reten- 
tion of  the  mcsio-distal  change  in  occlusion,  for  it  seems  that  the  expansion 
of  the  upper  arch  appears  to  provifle  a  more  secure  cusp  influence  than  in 
the  first  division  of  Class  II. 

Occlusal  retention,  however,  without  spur  and  plane  reinforcement 
for  Class  II  cases,  is  a  very  uncertain  expedient,  and  in  no  way  to  be  de- 


Fig.  3 


penJed  on  with  this  difficult  class  of  cases,  for  it  will  often  happen  that 
in  the  cases  in  w-hich  no  artificial  retention  is  provided,  a  return  of  the 
distal  occlusion  is  liable  to  occur,  necessitating  a  reinauguration  of 
treatment. 

The  history  of  the  spur  and  plane  method  of  re- 
Spur  and  Plane         taining  mesio-distal  changes  in  occlusion  proves  it  to 
Retention.  be  admirably  adaptable,  when  properly  constructed, 

in  some  of  the  simpler  cases,  but  a  failure  in  the  more 
serious  cases.  The  causes  for  these  failures  have  been  several ;  first,  the 
lack  of  reinforcement  of  the  molar  bands  upon  which  the  spurs  and  planes 
were  used;  second,  the  use  of  too  thin  molar  bands;  third,  the  breaking 
and  bending  of  spurs  through  the  force  of  mastication ;  fourth,  the  re- 
sistance or  tendency  to  return  in  the  more  serious  cases  is  entirely  too 
great  for  any  inclined  plane  retention. 

In  referring  to  the  simpler  cases  of  distal  occlusion  the  writer  means 
the  younger  cases  in  which  the  bicuspids,  cuspids  and  second  molars  of 
the  permanent  set  have  not  erupted,  and  in  which  the  shapes  of  the  arches 
are  quite  normal,  with  no  infra  or  supra-occlusion. 


Fig.  3 — From  Kirk's  Text-book  of  Operative  Dentistry.     Cut  supplied  by  cour- 
tesy of  Lea  &  Febiger. 


In  discussion  of  the  spur  and  plane  method  it  might  be  stated  that 
success  with  it  depends  largely  upon  the  careful  observance  of  certain 
details  in  construction,  such  as  the  use  of  proper  bands  of  sufficiently- 
strong  material,  and  the  accurate  adjustment  of  antagonizing  spurs. 

As  an  example  of  the  proper  use  of  bands,  if  the  molar  clamp  bani  is 
chosen  to  carry  the  buccal  spurs,  a  lapping  band  should  be  used,  the 
lingual  screw  removed,  the  lap  soldered,  and  the  lingual  arch  soldered 
directly  to  the  band  as  in  Fig.  2-A. 
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The  old  method  of  using  an  open  clamp  band  and  soldering  the 
lingual  arch  to  the  end  of  the  lingual  screw,  as  in  Fig.  2-B,  is  mechani- 
cally imperfect,  as  the  strain  of  the  apparatus  eventually  loosens  the  clamp 
band  because  of  the  play  of  the  lingual  screw  in  the  tube.  As  far  as 
strength  of  band  material  is  concerned,  bands  of  less  than  34  gauge  are 
apt  to  break  from  the  strain. 

Fig.  3  represents  Dr.  Angle's  method  of  adjusting  the  buccal 
spur  on  lower  arch  to  the  buccal  plane  on  the  upper  arch.  Owing  to  the 
length  of  the  lower  spur,  it  sometimes  becomes  bent  or  broken  in  mas- 
tication. 


Figs.  5,  6,  12,   13,  and  18  from  Johnson's  Text-book  of  Operative   Dentistry. 
Cuts  supplied  by  courtesy  of  P.  Blakiston's  Sons  &  Co. 
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The  modification  of  this  method  by  Dr.  Watson  is  shown  in  Fii;.  4, 
inclined  spurs  bein<^  used  on  both  upper  and  lower  clam])  l)ands,  each  one 
extending  about  an  e(|ual  distance  beyond  the  plane  of  occlusion,  thus 
allowing  the  use  of  shorter  spurs  which  are  less  liable  to  be  bent  or  broken. 

The  inclined  spurs  should  be  carefully  adjusted  and  the  attachment 
reinforced  with  solder. 


Fig.  7A 


Fig.  7B 

In  cases  of  a  little  greater  severity,  though  of  about  the  same  age, 
the  spurs  and  planes  should  receive  some  support  from  the  lingual  arches 
as  shown  in  Figs.  5  and  6. 

It  is  apparent  in  Class  II,  Division  I  retention,  that  to  retain  the 
shape  of  the  upper  arch,  especially  the  normal  positions  of  the  upper  in- 
cisors, either  a  lingual  arch  attached  to  incisor  bands  as  in  F"ig.  6.  or  a 
labial  arch  extending  to  the  molar  bands,  must  be  used. 

Up  to  this  time  the  writer  has  been  discussing  a 

Kemovabic  fixed  retaining  apparatus  with  bands  cemented  upon 

Retainers.  the  teeth,  and  it  may  be  of  interest  to  speak  of  the 

removable  appliances  constructed  for  the  purpose  of 

retaining  Class  II  cases  using  spur  and  plane,  or  double  spurs. 
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Fig.  8A 


In  connection  therewith  it  may  be  well  to  state  that  our  German  con- 
frere, Dr.  McBride,  of  Dresden,  has  devised  and  constructed  what  seems 
to  be  the  only  practical  removable  apparatus  of  this  nature  for  Class  II, 
Division  I  cases. 

This  apparatus  (Fig  7A  and  B)  consists  of  partial  plates  upon  the 
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upper  and  lower  arches  connecting  with  labial  arches  by  a  flat  piece  of 
metal  extending  between  the  lirst  molar  and  the  first  bicuspid  in  each  arch, 
and  at  the  point  of  Iniccal  intersection  of  tin-  labial  wire  and  the  metallic 


Fig.  9A 


Fig.  9B 


piece  are  fastened  the  inclined  planes  which  retain  the  mesio-distal  posi- 
tions of  the  dental  arches. 

Fig.  8A  and  B  illustrates  the  action  of  these  inclinetl  planes  and  the 
positions  of  the  labial  arches. 

An  improvement  in  construction  of  this  appliance,  shown  in  Fig.  9A 
and  B,  does  away  with  the  plate,  leaving  simply  the  upper  lingual  inclined 
plane  attached  by  a  lingual  arch. 

With  this  apparatus  there  is  greater  freedom  of  the  individual  teeth 
than  with  a  fixed  appliance,  hut  it  is  impractical  for  use  in  cases  in  which 


the  deciduous  molars  are  in  process  of  being  shed,  since  there  is  no  ap- 
parent means  of  fixation  of  the  retainer. 

Its  use,  then,  is  confined  to  the  older  cases  in  which  the  bicuspids  and 
cuspids  are  erupted.  The  fact  that  it  is  removable  does  not  lend  at- 
tractiveness to  it,  even  though  a  duplicate  apparatus  must  be  furnished 
for  each  patient. 

Having  briefly  dealt  with  the  methods  of  spur  and  plane  retention  of 
mesio-distal  changes  coming  under  the  head  of  occlusal  retention,  so  to 
speak,  the  other  form,  intermaxillary  retention,  is  next  to  be  considered. 


Fi£ 


Tntermaxillary 
Kctention. 


In  this  connection  Dr.  Watson  in  1908  presented 
some  valuable  combinations  for  the  retention  of  the 
first  division  of  Class  II,  the  principle  of  which  in- 
volves intermaxillary  retention. 
As  illustrated  in  Fig.  10,  the  six  lower  anterior  teeth  are  retained  by 
banding  the  cuspids  and  uniting  these  bands  with  a  lingual  wire  resting 
above  the  lingual  ridge.  A  lingual  arch  is  then  bent  to  fit  against  the 
lingual  surfaces  of  the  bicuspids,  resting  against  the  cuspid  bands  and 
fitting  closely  under  the  ends  of  the  wire  attached  to  the  cuspid  bands  and 
crossing  the  lingual  surfaces  of  the  incisors  in  close  proximity  to  the  gums. 
The  distal  ends  of  this  lingual  arch  are  attached  to  the  mesio-lingual  angle 
of  the  molar  clamp  bands  with  lingual  screws  pointing  distally,  and  the 
hooks  for  intermaxillary  elastics  are  soldered  to  the  buccal  surface  of 
these  bands. 

The  object  of  the  appliance  being  thus  made  in  two  separate  pieces  is 
threefold: 
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I — ^The  six  anterior  teeth,  especially  the  cuspids,  are  more  perfectly 
retained  with  a  lingual  wire  from  one  cuspid  band  to  the  other  than  by  a 
lin.tj^ual  arch  attarlu'il  to  molar  bands  and  resting  against  these  six  anterior 
teeth. 

2 — The  teeth  thus  retained  in  sections  have  an  opportunity  to  become 
self-supportinsj^  more  rapidly  than  when  all  the  teeth  in  one  arch  are  bound 
together,  as  it  were,  by  a  lingual  wire  attached  firmly  to  cuspid  and  molar 
bands. 

3 — The  lingual  arch,  attached  from  m<ilar  to  molar  only,  may  result 
in  (i])oning  the  bite  by  allowing  the  molars  to  elongate. 


Fig.  II 


The  upper  appliance,  engaging  with  the  lower  with  intermaxillary 
elastics,  Fig.  iiA,  consists  of  .a  buccal  arch,  of  i8  to  20  gauge  iridio-plat- 
inum  (20  per  cent,  iridium),  sliding  into  close  fitting  buccal  tubes  on  first 
molar  clamp  bands,  a  little  collar  soldered  to  either  side  of  the  arch  just 
in  front  of  the  buccal  tube,  causing  the  pressure  to  be  equally  distributed. 
The  intermaxillary  elastics  being  adjusted  so  as  to  preserve  a  proper 
occlusal  balance,  complete  the  apparatus.  The  retention  of  individual 
teeth,  such  as  rotated  teeth,  etc.,  is  independent  of  this  appliance. 

A  modification  of  the  appliance  on  the  upper  arch,  described  by  Dr. 
Watson,  consists  of  a  labial  arch  (Fig.  iiC)  around  incisors  attached 
to  a  partial  lingual  arch,  passing  over  the  arch  between  the  cuspid  and 
first  bicuspid,  and  attached  distally  to  the  mesio-lingual  angle  of  the  molar 
clamp  band  with  screw  pointing  distally.  This  latter  appliance  serves  to 
retain  expansion  of  the  arch  in  the  bicuspid  region,  and  through  the  use 
of  intermaxillary  force,  the  form  of  the  anterior  portion  of  the  upper  arch, 
as  well  as  the  normal  mesio-distal  relationship.  In  the  wearing  of  these 
appliances  for  the  retention  of  Class  II  cases,  the  intermaxillary  elastics 
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may  be  worn  at  night,  and  after  a  time  the  elastics  may  be  discarded, 
leaving  the  buccal  and  lingual  arches  in  position  to  retain  the  form  and 
size  of  the  dental  arches  for  a  still  longer  period. 

In  discussing  Dr.  Watson's  apparatus,  the  point  was  brought  out  that 
a  lingual  wire  soldered  to  four  bands,  upon  the  two  cuspids  and  two 
molars,  for  example,  formed  a  retention  that  was  too  rigid,  not  giving  the 
teeth  an  opportunity  to  become  self-supporting  through  occlusion,  etc. 

In  apparent  contradiction  to  this  theory,  the  writer  wishes  to  present 
a  few  forms  of  the  four  band  retainers  which  have  given  satisfaction  in 
the  retention  of  certain  cases  in  Class  II,  though  it  is  not  the  writer's 


Fig.  12 

intention  to  discount  in  any  way  the  value  of  the  principle  of  Dr.  Watson's 
appliance. 

Fig.  12  represents  the  occlusal  view  of  an  upper  and  lower 
arch,  each  provided  with  a  lingual  arch  accurately  fitted  to  the  lingual 
tooth  surfaces  and  soldered  to  the  individual  bands  on  the  plaster  model. 
The  lingual  screws  were  removed  from  the  clamp  bands  used  in  treatment, 
the  lapping  ends  of  the  bands  soldered,  after  which  the  lingual  arch  was 
attached  thereto  as  to  a  plain  or  seamless  band.  The  plain  bands  upon 
incisors  and  cuspids  were  pinched  and  soldered  on  the  labial  surfaces,  so 
that  the  soldered  joints  would  not  interfere  with  the  fitting  or  attachments 
of  the  lingual  wire. 

A  side  view  of  the  appliances  with  intermaxillary  elastics  in  position 
is  shown  in  Fig.  13.  The  construction  of  the  bands  in  the  cut  is  not  as 
the  writer  now  makes  them,  however;  the  bands  should  be  fitted  close 
under  the  gum  margin  as  in  Fig.  14,  and  should  be  made  quite  narrow 
in  width.  The  objection  may  be  raised  to  this  appliance  that  it  is  too  com- 
plicated, and  that  too  many  bands  will  prevent  the  proper  cementation  of 
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the  appliance  in  position.  In  answer  to  this,  the  essayist  wishes  to  say 
that  it  has  not  proven  compHcated  nor  (Hfficult  to  place  in  position  in  his 
own  practice,  in  certain  cases  in  which  it  is  preferred  to  other  appliances 
for  Class  II  retention,  as,  for  cxamijlc,  in  those  cases  in  which  the  under- 
bite  does  not  show  supra-occlusion  of  the  incisors. 

A  modification  of  the  principle  of  the  lower  retainer  made  in  separate 
parts  is  illustrated  in  Fig.  15.  The  lingual  arch  is  soldered  to  the  cuspid 
bands  and  extended  so  as  to  he  against  the  lingual  surface  of  the  molar 


Fig.    13 
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Fig.   14 


Fig.  15 

bands.  Small  wire  rings  are  attached  to  the  lingual  surfaces  of  the  molar 
bands  and  the  lingual  arch  extended  through  them,  a  lug  anterior  to  the 
rings  preventing  the  collapse  of  the  anterior  teeth.  The  molars  in  this 
case  have  a  little  more  individual  freedom,  but  it  is  doubtful  whether  they 
can  elongate  as  much  as  with  the  Watson  retainer. 

Inasmuch  as  the  cases  which  come  under  the 
Retention  of  specialist's  care  are  often  under  treatment  when  the 

Dcocloping  permanent    teeth    are    in    course    of    eruption,    such 

Jlrcbcs.  emergencies  in  retention  as  the  construction  of  spe- 

cial appliances  for  such  cases  must  be  provided.    Fig. 
16  illustrates  an  upper  arch  of  a  Class  II,  Div.  I  case,  in  which  space  for 
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the  unerupted  cuspids  had  to  be  conserved  by  attaching  the  hngual  arch 
to  the  central  and  first  bicuspid  bands,  upon  which  latter  were  soldered 
the  hooks  for  the  intermaxillary  elastics.  A  still  younger  case  in  which 
the  bicuspids  on  one  side  were  unerupted  required  a  buccal  extension  of 
the  hook  from  the  lingual  arch,  as  shown  in  Fig.  17. 


Fig.   16 

It  is  to  be  noted  that  supra-occlusion  of  the  in- 
Supra-OCClUSion         cisors  is  a  feature  of  common  occurrence  in  both  the 

In  Class  TT.  first  and  second  divisions  of  Class  II,  and  it  is  neces- 

sary to  provide  for  the  retention  of  the  corrected 
anterior  occlusion,  at  least,  in  these  cases.  For  this  purpose  the  inclined 
incisor  plane,  usually  in  combination  with  the  upper  lingual  arch,  ad- 
mirably serves  the  purpose. 

Fig.  18  exhibits  such  a  combination  of  the  lingual  arch  to  which  is 
attached  Dr.  Young's  form  of  skeleton  inclined  plane,  the  intermaxillary 
hooks  being  soldered  to  the  cuspids  bands.  This  skeleton  inclined  plane 
has  proven  of  very  great  value  to  the  writer  in  the  retention  of  incisors 
in  cases  of  supra-occlusion  of  both  Class  II  and  Class  I. 

Dr.  Rogers  has  suggested  a  combination  of  inclined  incisor  plane  and 
intermaxillary  force  for  the  treatment  of  Division  I,  Class  II,  shown  in 
Figs.  19  and  20.  The  inclined  plane  is  a  solid  plane  of  platinum  gold 
attached  to  the  lingual  arch,  which  is  soldered  to  the  upper  central  bands 
in  the  present  instance.  The  intermaxillary  hooks  are  attached  to  the 
labial  surfaces  of  the  central   incisor  bands,  being  extensions   from  the 


56 


labial  wire.     The  same  ai)i)liance  is  us'ed  for  the  retention,  except  that  a 
lower  lingual  arch  is  substituted  for  the  expansion  arch. 

In  constructing  these  combinations,  the  lingual  arches  may  be  made 
of  platinum  gold  alloy  or  iridio-j)latinum,  the  bands  preferably  of  plat- 
inum gold  alKu  ,  and  llu'  iiioliiu'd  plane,  if  it  be  of  single  piece  form,  may 


Fig.    i- 
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be  made  of  24-gauge  platinum  gold  alloy.  The  lingual  arches  and  the 
looped  plane  may  be  constructed  of  18  or  19-gauge  iridio-platinum  (20 
per  cent.)  wire. 

The  length  of  time  for  the  retention  of  mesio-distal  changes  in  oc- 
clusion varies,  of  course,  with  the  age  of  the  patient,  the  state  of  develop- 
ment of  the  dental  arches  and  the  severity  of  the  case  in  hand.  In  some 
of  the  simpler  cases  one  year  is  sufificient,  in  others  two  or  three  years'  re- 
tention will  not  sufifice.  and  in  some  cases  of  the  more  severe  type  a  some- 
what permanent  retention,  or  one  that  is  at  least  active  at  night  for  an 
indefinite  period,  seems  necessary. 
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Fig.    19 


Fig.  20 

Several  years  ago  the  suggestion  that  the  intermaxillary  elastics  be 
continued  for  retention  in  Class  II  met  with  such  favor  in  practice  that 
the  buccal  spur  and  plane  method  seemed  about  to  be  discontinued  alto- 
gether, and  now,  after  a  trial  of  the  intermaxillary  retention,  many  are 
asking  themselves  whether  or  not  the  action  of  the  elastics  is  not  preju- 
dicial to,  or  preventive  of,  the  fixation  principles  of  retention  and  there- 
fore inhibitive  of  the  best  results  of  treatment. 
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The  intermaxillary  retention  seems  particularly  adapted  to  the  mouth- 
breathing  cases  of  the  first  division  of  Class  II,  since  the  elastics  serve  the 
double  purpose  of  retaining  the  mesio-distal  change  in  occlusion  and  of 
holding  the  mouth  closed. 

It  has  been  claimed  for  the  intermaxillary  retention  that  the  con- 
tinuously acting  force  keeps  uj)  a  gentle  stimulus  to  growth  of  the  dental 
arches.  The  buccal  spur  and  plane  method  serves  only  to  retain  the  mesio- 
distal  change  in  occlusion,  and  in  the  writer's  practice  its  use  is  limited. 

It  is  true  that  fixation  of  several  of  the  teeth  in  each  arch  by  lingual 
arches  and  bands  tends  to  retard  development,  but  in  these  cases  in  which 
development  is  most  rapid,  a  short  length  of  time  for  retention  offsets  this 
objection,  and  in  the  adult  cases  the  period  of  development  is  so  near  com- 
plete that  the  fixed  retention  with  the  lingual  arches  and  the  use  of  the 
intermaxillary  elastics  is  not  objectionable. 


Discussion  of  Paper  by  Dr.  Pullcn. 

I  do  not  know  of  any  more  practical  subject  for 
Dr.  Courie.  discussion  than  that  presented  by  Dr.  PuUen.    Doubt- 

less all  of  you,  like  myself,  have  some  satisfactory 
methods  of  retention;  the  majority  of  us.  however,  expect  difficulty  in 
Class  II  cases.  One  of  our  members  remarked  yesterday  he  guessed  he 
would  specialize  with  Class  I  and  Class  III  cases,  leaving  out  Class  II ! 
(Laughter.) 

Dr.  Pullen  has  pointed  out  that  the  two  principal  plans  of  retention 
involve  artificial  occlusal  retention  through  the  occlusal  spurs,  and  inter- 
maxillary retention  by  means  of  the  Baker  elastics.  But  so  much  time 
was  taken  up  in  explaining  appliances  that  it  rather  detracted  from  the 
importance  of  knowing  when  to  use  the  various  forms  of  retention.  The 
difficulty  I  have  had  with  the  occlusal  retainers  has  not  been  entirely  from 
the  force  of  mastication,  nor  entirely  from  the  weakness  of  the  appliances 
themselves,  although  I  have  had  the  same  difficulty  that  Dr.  Pullen  has 
had  in  the  occlusal  spurs  being  broken  and  bent,  and  the  teeth  tipped  and 
twisted  from  the  force  of  mastication.  But  the  greatest  trouble  has  been 
from  the  antagonistic  muscular  pressure  at  night.  The  appliances  may 
prove  very  eflfective  in  the  day  time,  but  at  night  the  tendency  of  the 
muscles  to  revert  to  the  old  habit  causes  a  greater  strain.  Consequently, 
I  would  not  think  of  using  occlusal  spurs  in  any  case  without  some  such 
support  as  a  lingual  arch,  and  extensions  to  prevent  tipping  of  the  molars, 
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etc.  I  think  Dr.  Watson's  paper,  referred  to  by  the  essayist,  brought  out 
clearly  the  advantages  of  the  intermaxillary  elastics  in  retention. 

The  point  of  consuming  a  longer  time  than  is  customary  in  bringing 
about  the  restoration  of  normal  mesio-distal  relations  in  Class  II  cases  is 
important.  Intermaxillary  elastics  more  nearly  take  the  place  of  restored 
muscular  action  than  do  occlusal  spurs.  Occlusal  spurs  create  an  un- 
natural condition,  which  the  muscles  start  to  antagonize,  whereas  with 
light  intermaxillary  elastics  the  action  is  more  nearly  like  the  muscular 
pressure.  In  Division  II,  Class  II,  you  have  more  natural  muscular  action 
than  in  Division  I.  In  Division  I  there  is  a  lack  of  proper  muscular  func- 
tion in  the  muscles  of  mastication  and  in  the  muscles  of  the  lips,  and  in 
Division  II  there  is  more  natural  muscular  pressure  of  all  of  the  muscles. 

Discussing  appliances,  I  would  not  wish  to  give  up  a  well  fitted  clamp 
band  for  a  plain  band  because  I  had  difficulty  in  the  clamp  band  loosen- 
ing. I  think  the  main  reason  for  the  loosening  of  a  clamp  band  when  the 
lingual  arch  is  attached  is  in  the  soldering  of  the  head  of  the  screw  post 
to  the  clamp  band.  It  is  not  in  the  right  place.  The  clamp  band  as 
usually  sold  in  the  market,  when  tightened  up,  leaves  the  head  of  the 
screw  post  at  about  the  middle  of  the  lingual  surface  of  the  tooth,  and 
any  twisting  motion  pulls  one  edge  of  the  band  away  from  the  tooth.  By 
using  a  larger  clamp  band,  and  having  the  screw  post  soldered  well  back 
towards  the  distal  angle  of  the  tooth,  any  twisting  on  the  screw  post  will 
be  at  right  angles  with  the  perpendicular  portion  of  the  band  here.  You 
may  let  the  cement  flow  in  between  the  screw  and  the  short  tube,  and  such 
a  clamp  band  is  practically  proof  against  any  ordinary  strain  on  the  lingual 
arch.  There  are  some  objections  to  having  the  nut  in  this  position,  on 
account  of  affording  a  place  for  the  accumulation  of  food.  That  is  one 
of  the  principal  objections  to  the  use  of  the  clamp  band,  of  course. 

Dr.  Pullen  suggested  that  some  doubt  has  arisen  as  to  whether  or 
not  the  continued  action  of  the  elastics  may  not  prove  prejudicial  to  the 
fixation  of  the  teeth.  If  so,  it  is  because  too  heavy  an  elastic  is  used  for 
continuing  the  retention.  If  you  follow  Dr.  Watson's  suggestion  and  use 
very  light  elastic,  and  then  continue  with  even  a  less  pressure,  all  would 
be  well.  I  make  a  habit  of  testing  from  time  to  time  as  to  whether  the 
patient  is  able  to  bite  backward.  A  too  heavy  elastic  may  destroy  the 
whole  occlusion  sometimes,  whereas  a  light  one  would  answer  the  pur- 
pose splendidly. 

Wherever  it  is  possible  to  attach  a  lingual  arch  with  a  loose  joint 
instead  of  a  soldered  joint,  do  so.  If  you  can  attach  the  lingual  arch  by 
tubes  soldered  to  the  ends  and  slipped  over  the  screw  post,  it  is  much 
better,  and  allows  the  bucco-lingual  tipping  of  the  anchor  teeth  to  induce 
a  normal  occlusion  of  the  molars,  and  the  teeth  will  settle  down  much 
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more  quicklv  into  their  normal  occlusioTi  relations  than  if  the  bands  are 
rigidly  attached.  Wherever  it  is  possible,  1  slionKl  even  prefer  having 
attachment  to  the  bicnspids  or  cuspids  instead  of  the  molars,  because  if 
your  retention  causes  a  little  tipping  or  twisting  of  the  bicuspid  teeth,  it 
does  not  affect  the  whole  occlusion  as  much  as  iti  the  slight  tipping  of  the 
molar. 

Dr.  Pullen,  in  the  beginning  of  his  paper,  gives 
Dl*.  Dunn.  as  the  principal   factor  involved  in  the  retention  of 

Class  II  the  mesio-distal  change  in  occlusion.  Sec- 
ondary, is  the  shape  of  dental  arches,  the  change  in  the  depth  of  the  under 
bite,  the  corrected  infra  or  supra-occlusion,  etc.     It  seems  to  me  that  if 
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the  doctor  had  included  in  the  principal  factor  the  change  in  the  depth  of 
the  under  bite,  he  would  have  been  more  nearly  correct ;  for  in  the  largest 
percentage  of  the  cases  coming  under  this  class,  it  would  matter  but  littlo 
how  long  the  mesio-distal  change  was  retained.  Without  the  change  in  the 
vertical  length  or  height  of  molars  or  bicuspids,  permanency  would  be  out 
of  the  question. 

This  vertical  change  is  as  much  a  principal  factor  in  retaining  Class 
II  as  is  the  mesio-distal  relation.  In  fact,  in  my  own  mind,  I  believe  it 
to  be  of  more  importance ;  for  the  opening  of  the  bite  brings  about  a 
change  in  the  tcmporo-mandibular  articulation,  which  greatly  facilitates 
the  bringing  about  and  maintaining  of  this  mesio-distal  change,  and  ex- 
plains in  the  case  presented  by  Dr.  Gray  the  reason  for  retainers  not  being 
necessary. 

Many  cases  could  be  cited  wherein  during  treatment  of  expanding 
arches,  and  the  rotating  of  teeth,  the  vertical  length  of  bicuspids  and 
molars  had  increased  to  the  extent  that  the  normal  mesio-distal  relation 
of  the  jaws  had  taken  place  otherwise,  unaided,  and  the  retention  of  this 
new  relation  was  unnecessary. 
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The  case  shown  (Fig.  21)  is  another  such  as  that  presented  by  Dr. 
Gray,  and  if  you  will  study  it  closely  you  will  note  that  the  vertical  lengths 
of  the  bicuspids  and  molars  have  increased  considerably,  although  no 
special  effort  had  been  made,  mechanically,  to  bring  it  about.  The  only 
retention  being  used  is  a  little  vulcanite  plate  to  sustain  the  expanded 
lower  arch.  The  age  of  patient  was  eleven  years,  and  the  treatment 
covered  a  period  of  ten  months. 

I  agree,  however,  with  the  essayist,  that  such  retention  of  Class  FI 
cases  should  not  be  depended  on,  and  that  a  re-enforcement  of  normal 
occlusal  retention  of  some  sort  should  be  used. 

I  cannot  too  strongly  commend  Dr.  Watson's  idea,  with  some  modi- 
fication, in  his  retention  of  Class  II,  for  it  comes  the  nearest  to  being  like 
Nature's  forces  that  maintain  normal  occlusion,  with  a  removable  appli- 
ance of  any  practicability,  yet  given  us.  It  allows  of  greatest  latitude  in 
individual.tooth, settlement,  and,  at  the  same  time,  is  most  effective  as  a 
retainer  of  cases  of  this  class.  It  is  hygienic,  and  when  thoroughly  under- 
stood, properly  made  and  adjusted,  the  result  obtained  is  gratifying 
indeed. 

The  modification  I  speak  of  is  in  connection  with  the  upper  retainer. 
The  screw-post  should  be  allowed  to  remain,  and  the  lingual  arch  ad- 
justed so  that  a  short  tube  on  the  end  of  the  arch  will  engage  this  screw- 
post,  with  the  lingual  arch  at  the  anterior  portion  resting  at  the  gingival 
line.  Often  in  these  cases  we  have  a  condition  where  there  is  rotation  of 
the  bicuspids.  In  order  to  prevent  this  arch  from  dropping  down,  a  band 
on  these  teeth  may  be  used,  to  which  is  soldered  a  half  staple,  to  engage 
the  arch.  Where  bicuspids  have  not  erupted,  central  incisors  may  be  used. 
In  that  case,  the  seam  of  bands  is  allowed  to  extend  so  as  to  engage  the 
labial  arch  that  they  may  not  be  forced  into  supra-occlusion. 

In  the  wearing  of  the  labial  arch,  I  prefer  a  little  play  in  the  buccal 
tubes,  having  it  so  adjusted  that  it  touches  on  the  lower  third  or  occlusal 
edge  of  the  four  incisors.  Where  we  have  a  lack  of  development,  the 
pressure  at  that  point,  when  the  lingual  arch  is  properly  adjusted,  will 
bring  about  the  needed  development  very  rapidly. 

The  lower  lingual  arch  is  attached  in  the  same  manner,  and  you  can 
use  bands  either  on  the  incisors  or  cuspids,  utilizing  the  same  principle 
of  staples,  making  them  long  enough  so  that  you  can,  if  you  choose,  bend 
them  around  the  arch  so  as  to  keep  it  in  good  position.  The  arches  are 
easily  removed  for  cleansing,  and  I  think  it  is  the  nearest  to  a  perfect 
retainer  for  Class  II  cases  yet  devised. 

It  has  been  my  experience  that,  where  hooks  are  attached  to  upper 
cuspids  or  laterals  for  the  reception  of  intermaxillary  ligatures,  the  pres- 
sure of  these  ligatures  interferes  with  the  proper  settlement  of  the  teeth 
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distal  to  hooks,  and  especially  so  if  they  are  in  the  course  of  eruption. 
Dr.  Watson's  idea  of  usinj:::  the  labial  arch  overcomes  this  difficulty. 

It  matters  little  how  skilful  the  operator,  nor  how  perfect  his  appli- 
ance may  be.  be  will  be  unable  to  so  apply  his  lorcc  during  treatment  as  to 
avoid  all  tipping  of  the  teeth,  and  for  that  reason  a  fixed  retainer  other 
than  a  temporary  device  is  impractical  in  obtaining  ideal  results,  inter- 
fering as  it  does  with  the  settlement  of  the  teeth  so  fixed. 

If  we  will  but  study  the  development  and  position  of  the  roots  of 
these  moved  teeth,  their  approximation  or  close  relation  to  one  another, 
and  the  necessity  of  their  assuming  their  normal  positions  at  the  earliest 
possible  date,  in  order  to  obtain  the  bone  development  that  Nature  planned 
for  this  particular  type  of  individual,  and  giving  the  best  results  in  facial 
outline  and  permanency,  we  will  see  at  once  the  impracticability  of  the 
fixed  retainer,  other  than  as  I  have  stated  before — a  temporary  afifair  to 
be  worn  for  a  very  short  period. 

I  would  like  to  ask  Dr.   Pullen  and  Dr.  Dunn 

Dr.  Ottolcngul.  what  they  mean  by  the  "under-bite."     I  am  willing 

to  exhibit  my  ignorance  if  I  can  gain  enlightenment. 


Dr.  Dunn. 


I  used  that  term  because  at  the  time  I  could  not 
think   of  any   other   term   to   express   the   idea,   and 
partially  because  Dr.  Pullen  had  used  it. 


Dr.  Pullen. 


I    used    the   terms    "supra"    and   "infra"    occlu- 
sion, etc. 


I  will  ask  Dr.  Pullen.  then,  what  he  mer-^nt  by 
Dr.  Ottolcngul.  saying   that  he   uses   the    inclined   plane  to  correct 

supra-occlusion  in  Class  II.  What  supra-occlusion 
does  he  correct  in  such  cases  ? 

I   have   corrected  supra-occlusion  of  incisors   a 
Dr.  Pullen.  number  of  times,  if  there  really  is  any  such  thing  as 

supra-occlusion  of  the  incisors  in  Class  II.  If  there 
is  a  supra-occlusion  in  Class  II,  we  may  correct  it  by  driving  the  teeth 
down  in  their  sockets  as  Dr.  Lourie  says  he  does.  As  a  matter  of  fact,  I 
still  believe  what  I  have  always  said,  that  there  is  no  supra-occlusion  of 
incisors  in  Class  II,  but  an  infra-occlusion  of  the  molars  and  bicuspids. 
The  inclined  plane  retains  the  forward  position  of  the  teeth,  and  allows 
the  elongation  of  the  bicuspids  and  molars.  If  they  dd  not  el(ingate  ihe 
orthodontist  must  do  something  to  make  them. 

^     .  ^       ,  .  Does   not   disuse   have   a   tendency   to  elongate 

Dr.  Tcdcrsplcl.        ^^^^^,  ^ 
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Not  to  my  knowledge.     I  do  not  deny  it,  but  I 

Dr.  OttOlengul.  have  never  heard  of  it.     Loss  of  occlusion  through 

extraction  of  antagonizing  teeth  is  a  different  thing 

entirely,  but  the  over-eruption  of  the  lower  incisors  has  not  yet  been 

proven  to  have  occurred. 

Regarding  the  placing  of  hooks  for  intermaxil- 
Dr.  morebOUSC.         l^ry  retention,  on  the  distal  part  of  the  lower  molar 
bands  instead  of  at  the  mesial,  I  would  like  to  under- 
stand what  the  advantage  is. 

That  was  a  mistake  in  the  drawing  for  the  lan- 
Dr.  Pulkn.  tern  slide.    The  hooks  should  be  at  the  mesial  angle 

of  the  lower  molar  band. 

I  think  Dr.  Ottolengui  has  done  us  a  service  in 
BOaue.  calling  attention  to  one  or  two  weak  points  in  the 

language  used.  I  offer  my  thanks  to  him.  There  are  two  or  three  things 
in  Dr.  Pullen's  valuable  paper  about  which  I  wished  to  ask  questions  as 
he  went  along.  One  is  this :  If  he  is  dealing  with  the  case  of  a  patient, 
we  will  say  fourteen,  fifteen  or  sixteen  years  of  age  (I  am  careful  to 
specify),  who  has  a  distal  occlusion  of  the  first  permanent  molars,  and 
uses  an  apparatus  on  the  teeth  so  fixed  that  he  can  advance  the  first 
bicuspids,  then  the  second  bicuspids,  and  then,  holding  everything  firmly, 
advance  the  lower  molars  with  the  intermaxillary  band  until  he  gets  a 
correct  occlusion  of  the  principal  molars, — have  you  not  got  such  a  rela- 
tion of  the  permanent  teeth  as  to  meet  the  conditions  which  I  understood 
you  to  describe,  where  the  teeth  were  held  by  their  own  inclined  planes? 

To  a  certain  extent,  yes.     There  is  a  tendency 
Dr.  Pulkn.  towards   a   return  of  the  abnormal  condition   in   so 

many  cases  as  to  interfere  with  the  blind  following 
of  the  -theoretical  hypothesis  suggested  by  Dr.  Bogue. 

Is  there  such  a  tendency  if  you  have  absolutely 
Dr.  Bogue.  moved  your  teeth  ?    As  I  have  understood  Dr.  Dunn, 

he  spoke  of  an  inevitable  tipping.  I  do  not  assent 
to  that  at  all.  I  do  not  believe  the  tipping  of  the  teeth  we  are  moving  is 
at  all  essential  to  their  proper  placing  in  position.  They  do  tip  with  the 
apparatus  you  buy  ready-made  with  horizontal  tubes  soldered  rigidly  to 
the  bands. 

Dr.  Dunn.  They  tip  with  any  apparatus. 
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I  beg  your  pardon ;  with  the  Ainsworth  ap- 
Dr.  HOflUC.  ])aratus  they  do  not  tip,  and  with  the  Kemple  square 

tube  they  do  not  tip. 

You  arc  talking  about  buccal  tipping.  Drs. 
Dr.  young.  Dunn  and  I'ullcn  mean  mesial  tipi)ing. 

That  is  a  horse  of  anollicr  coh^r.  When  we  obey 
Dr.  Boguc.  l^r.  Watson's  caution  to  move  teeth  slowly  enough 

anteriorly,  we  will  not  have  mesial  tipping  either, 
because  by  the  process  of  spreading  with  the  Ainsworth  arch,  or  with 
vertical,  or  even  with  square  tubes  on  the  bands,  we  will  hold  those  teeth 
upright  until  they  shall  have  assumed  the  proper  relations  occlusally,  and 
the  cuspids  will  then  do  what  Dr.  Pullen  so  graphically  described — hold 
each  other  in  position.  Dr.  Baker's  brother  was  brought  to  me  at  ten 
years  of  age,  and  Dr.  Baker's  father  and  myself  continued  to  differ  over 
that  boy,  and  at  the  last  discussion  we  had  I  said  that  the  boy's  teeth 
would  return  to  a  proper  position  when  the  retainers  were  taken  off.  In 
the  course  of  a  few  months,  the  retainers  having  been  removed,  the  teeth, 
by  the  action  of  the  tongue  within  and  lips  without,  had  assumed  an  ovoid 
position  which  they  did  not  have  at  all  before,  and  Dr.  Baker  recognized 
that  as  quickly  as  I  did,  and  sent  me  models  of  the  case.  My  point  is 
this — that  Dr.  Pullen  retains  too  much !  I  saw  a  case  of  Dr.  Ainsworth's 
four  or  five  months  ago,  and  I  wrote  to  him  at  once  that  the  patient  had 
consulted  me,  and  asked  me  what  I  might  do.  After  obtaining  permission 
from  Dr.  Ainsworth,  I  cut  off  the  appliance,  and  the  teeth  went  back  con- 
siderably and  settled  where  they  belonged. 

I  would  like  to  say  a  word.    I  did  not  mean  what 
Dr.  Ottolengui.  I  said  previously  as  a  criticism.     I  simply  wanted  to 

call  the  essayist's  attention  to  a  misadvertence  on  his 
part  in  the  use  of  terms,  and  I  hope  that  by  having  done  so  his  true  mean- 
ing is  now  more  clear.  As  to  the  use  of  intermaxillary  force  in  re- 
tention, I  believe  that  we  need  not  be  at  all  alarmed  about  using  con- 
tinuous intermaxillary  force  in  retaining  Class  II  or  Class  III.  I  do  not 
believe  it  is  as  easy  to  move  a  lower  set  of  teeth  forward  by  intermaxillary 
force  as  it  is  to  move  the  upper  arch  forward,  and  for  this  reason,  if  you 
are  treating  Class  III,  and  you  have  intermaxillary  elastics  attached  at 
the  molar  region  in  the  upper  arch,  and  the  cuspid  region  in  the  lower, 
you  have  practically  a  stationary  anchorage  in  the  lower  jaw.  because  it 
is  practically  impossible  for  this  elastic  to  move  the  entire  lower  arch 
backward,  and  the  stress  of  the  elastic  will  be  almost  entirely  expressed 
in  moving  the  upper  arch  forward.  On  the  contrary,  in  Class  II,  with 
the  elastics  attached  reversely,  the  more  or  less  stationary  anchorage  is 
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in  the  upper  jaw,  and  the  elastics  exert  a  stress  which  some  patients  will 
be  inclined  to  relieve  by  protruding  the  mandible.  Thus  we  do  not  ex- 
press exactly  the  same  degree  of  force  with  the  same  size  elastics  in  Class 
II  as  in  Class  III.  We  get  almost  the  full  stress  of  the  elastics  against 
the  teeth  in  Class  III,  but  there  is  a  more  complex  relation  iu  Class  11  j 
perhaps  that  is  an  advantage,  because  it  is  desirable  to  move  the  mandible 
as  well  as  the  teeth. 

If  a  Class  III  case  be  corrected  prior  to  the  eruption  of  the  second 
molars,  I  believe  that  intermaxillary  force  is  an  absolutely  essential  factor 
in  successful  retention.  I  more  than  ever  believe  that  in  Class  III  we 
have  to  deal  with  a  lack  of  development  of  the  upper  arch,  and,  indeed, 
of  the  entire  superior  maxillary  bones.  Some  believe  that  there  is  an 
over-development  of  the  mandible.  This  I  doubt,  except  in  very  rare 
cases,  and  in  these  the  mandible  is  over-large  rather  than  over-developed ; 
a  monstrosity  rather  than  a  pathological  overgrowth.  But  at  least  we 
have  to  reckon  with  a  maximum,  or  normal  growth  of  the  mandible, 
against  an  abnormal  lack  of  growth  of  the  maxillary  bones.  In  many 
such  cases,  with  the  eruption  of  the  lower  second  molars  there  is  a  re- 
currence of  the  apparent  protrusion  of  the  lower  anterior  teeth,  and  many 
operators  have  been  chagrined,  thinking  that  their  retention  has  not 
held,  and  that  the  upper  arch  has  slipped  back.  This,  I  think,  has  not 
been  a  true  reading  of  the  facts.  From  a  careful  study  of  two  cases, 
each  of  which  has  been  in  my  care  for  five  years,  I  believe  that  with  the 
eruption  of  the  lower  second  molars,  we  have  the  normal  horizontal 
growth  or  elongation  of  the  mandible  and  superimposed  arch.  Coinci- 
dently  we  should  have  an  equivalent  development  of  the  upper  arch,  if  the 
newly  established  normal  occlusion  is  to  be  maintained.  Unfortunately 
the  same  mysterious  factors  wliich  originally  caused  the  bone  cells  of 
the  maxillae  to  build  more  slowly  than  those  of  the  mandible  are  still 
existent,  and  therefore  the  upper  arch  fails  to  develop  as  rapidly  as  the 
lower,  and  we  have  Class  III  malocclusion  reestablished.  Intermaxillary 
retention,  therefore,  is  obligatory,  since  it  supplies  just  that  mechanical 
stimulus  which  will  cause  a  continued  forward  movement  of  the  upper 
arch,  sufficient  to  keep  the  upper  teeth  in  normal  occlusal  relations  with 
the  more  rapidly  developing  lower  arch.  If  the  above  hypothesis 
be  correct,  it  follows  that  retainers  and  elastic  force  must  be  continued 
until  the  eruption  of  the  lower  third  molars.  There  is,  however,  one 
other  recourse  which  I  am  very  desirous  of  seeing  tried.  In  one  case 
in  my  practice,  where  an  over-large  mandible  is  a  family  trait,  I  would 
like  to  have  an  operation  performed,  and  the  unerupted  third  molars 
removed,  because  in  this  way  I  believe  that  we  may  check  the  further 
anterior  movement  of  the  teeth  in  the  lower  arch. 
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1  would  like  to  make  one  suggestion  to  aid  Dr. 
Dr.  Cischer.  '  )ttolengui  and  Dr.  Pullen  in  their  "under-bite"  dis- 

cussion. I  would  suggest  the  term  "occluso-gingival 
relation  of  the  two  planes."  Each  arch  has  an  occlusal  plane,  and  there 
is  an  occluso-gingival  relation  if  1  may  so  term  it,  and  I  think  that  is 
what  Dr.  Pullen  had  reference  to. 

I  would  say  to  Dr.  Federspicl  that,  instead  of  saying  "disuse,"  he 
should  use  the  term  "abnormal  use." 

My  point  of  view  of  the  treatment  and  condi- 
Dr.  UlCCkS.  tions  of  Class  II  dififers  too  far  from  the  point  of 

view  of  the  essayist  to  make  it  worth  while  to  enter 
a  discussion  of  a  five  minute  limit.  As  you  all  know,  I  think  the  position 
of  the  condyle  in  the  Glenoid  fossa  should  be  considered  in  the  retention 
of  all  Class  II  cases.  There  is  one  thing  in  relation  to  the  over-bite,  or 
the  inequality  between  the  distance  of  eruption  of  the  anterior  and  pos- 
terior teeth,  which  is  a  vital  factor.  I  think  the  inequality  between  the 
extent  of  eruption  of  the  anterior  teeth  and  posterior  teeth,  and  the  failure 
to  meet  these  conditions,  has  been,  in  many  cases,  the  factor  which  has 
caused  the  greatest  share  of  difficulty  in  the  retention  of  the  cases,  and 
has  been  the  chief  factor  in  the  failures  of  the  treatment  in  Class   II. 

The   discussion   of   this   paper   proves   that   the 

Dr.  Pullen.  subject  is  too  broad  for  any  one  man  to  bring  out 

all  the  points  in  connection  therewith.  I  take  off 
my  hat  to  any  man  who  is  an  authority  on  Class  II  retention.  At  the 
same  time,  when  I  was  asked  to  write  the  paper,  I  thought  I  would  en- 
deavor to  bring  out  some  of  the  history  of  Class  II  retention  to  date,  and 
some  of  the  general  principles  involved,  expecting  that  many  points  of 
value  would  be  brought  out  in  the  discussion. 

Referring  to  the  discussions  of  Doctors  Lourie  and  Dunn.  I  feel 
much  indebted  to  them  for  bringing  out  those  very  points  which  I  omitted, 
e.=pecially  the  point  Dr.  Lourie  made  as  to  the  intermaxillary  elastics  tak- 
ing the  place  of  the  muscular  disability. 

The  superiority  of  the  clamp  band  over  the  plain  band  for  molar 
bands  in  Class  II  retention  is  a  point  I  omitted,  but  intended  to  mention 
in  the  paper.  If  the  lapping  clamp  band  is  used,  there  is  a  better  chance 
for  the  band  doing  efficient  work  than  if  we  use  one  without  the  lap, 
because  the  band  and  cement  completely  encircle  the  tooth,  thus  afford- 
ing better  protection.  The  clamp  band  is  also  not  nearly  so  liable  to  be- 
come loosened  as  the  plain  band. 

Dr.  Louri  fastens  the  end  of  the  lingual  arch  around  the  tlistal  angle 
of  the  molar  band  to  get  rid  of  the  strain,  which  is  a  decided  advantage. 
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There  is  a  place,  however,  for  the  plain  band,  especially  for  very  young 
children,  where  we  want  to  get  rid  of  everything  that  interferes  with 
the  action  of  the  tongue,  or  of  all  roughness  which  may  catch  particles  of 
food,  etc. 

I  wish  to  compliment  Dr.  Dunn  on  the  beautiful  result  obtained  in 
the  case  shown.  I  do  not  think  I  have  ever  produced  a  similar  result 
and  do  not  know  of  any  similar  case  that  was  not  retained  artificially. 
I  may,  as  Dr.  Bogue  says,  over-retain  my  cases,  and  it  is  probable  that 
some  of  our  cases  might  be  all  safe  if  we  would  allow  the  normal  oc- 
clusal forces  to  take  care  of  them  after  a  shorter  period  of  retention, 
but  I  have  felt  the  necessity  of  being  on  the  safe  side  and  have  retained 
Class  II  cases  a  long  time. 

Regarding  the  questions  of  Dr.  Ottolengui,  I  was  slightly  confused 
because  I  thought  he  was  springing  something  in  the  nature  of  an  am- 
biguous catch  question.  I  believe,  with  Dr.  Ottolengui,  that  the  infra- 
occlusion  of  the  bicuspids  is  in  evidence,  although  I  think  we  may  also 
have  some  supra-occlusion  of  the  incisors ;  but  I  have  no  doubt  that 
in  the  majority  of  Class  II  cases  the  greatest  trouble  is  in  the  infra-occlu- 
sion of  the  bicuspids  and  molars. 
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Cbe  Use  of  tbe  Tnclinea  Planes  in  the  Correction  and  Retention 

of  mal  Occlusion. 


By  Alfred  P.  Rockks,  D.D.S.,  Boston,  Mass. 


Observations  regarding  the  causes  of  mal-occlusion  during  the  past 
few  years  have  led  me  to  beheve  that  the  lack  of  vertical  development  of 
the  molars  and  bicuspids  is  a  most  important  factor  in  the  development 
of  mal-occlusion.  Consequently,  what  I  wrote  two  years  ago  regarding 
mal-develo])ment  in  the  molar  and  bicuspid  region  can  be  quoted  to-day 
with  even  more  conviction. 

"During  the  period  of  transition,  between  the  loss  of  the  deciduous 
and  the  complete  eruption  of  the  permanent  teeth,  there  is  a  gradual 
growth  of  the  face  in  length,  breadth  and  depth.  The  length  is  influ- 
enced very  largely  by  the  increased  vertical  development  of  the  teeth  and 
their  processes.  It  is  during  this  period,  m  normal  cases,  that  a  new  and 
correct  occlusal  plane  is  developed  ;  but  in  those  cases  where  abnormal 
influences  are  introduced,  there  is  a  destruction  of  occlusal  balance  fre- 
quentlv  resulting  in  mal-development  of  the  occlusal  plane.  If  the  in- 
cisors are  allowed  to  develop  unhampered,  they  reach  their  correct  oc~ 
clusal  altitude,  but  when  influenced  by  retarded  development  in  the  pre- 
maxillae,  from  whatever  cause,  they  are  pre\ented  froui  reaching  their 
typical  positions.    The  same  is  true  in  the  molar  and  bicuspid  region." 

My  attention  has  been  directed  to  mal-development  in  this  region, 
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not  alone  among  my  own  patients,  but  m  numerous  cases  among  patients  of 
other  orthodontists.  I  have  not  been  able  to  find  reasonable  explanation 
why  normal  development  does  not  take  place  in  this  region  at  the  proper 
time. 

Reflections    upon    this    condition    convinced   me 

n  Possible  ^^^^    many    Class    II    cases,    following    normal    de- 

€tiOlOdiC    factor        ciduous  dentitions,  have  their  cause  in  this  lack  of 

in  Class  TT.  vertical    development.      Perhaps    your    observations 

may  deny  this  proposition,  but  having  seen  some  in- 


Fig.    1. 

teresting  and  convincing  mal-developments,  it  is  hard  for  me  to  abandon 
that  idea.  It  may  be  well  to  describe  a  case  in  which  mal-development 
is  seen  to  progress.  Take  a  normal,  healthy  child,  age  five,  and  watch 
the  development.  The  deciduous  denture  is  normal.  The  eruption  of  the 
lower  central  incisors  occurs,  followed  by  the  eruption  of  the  upper  cen- 
tral incisors;  the  process  continues  unhampered,  and  these  teeth  soon 
reach  their  proper  altitude.  They  remain  in  this  position,  and  the  four 
lateral  incisors  develop  in  like  manner.  Now  we  will  observe  that  the  in- 
cisors gradually  overlap  until  the  lower  ones  are  completely  hidden  from 
view.  (Fig.  i.)  We  cannot  by  any  argument  covince  ourselves  that  this 
is  a  supra-occlusion  at  this  early  age.  For  some  reason  the  vertical  de- 
velopment which  should  now  be  in  progress  in  the  lateral  halves  fails  to 
occur,  and  the  first  molars,  together  with  the  temporary  molars,  are  seen 
to  occupy  a  plane  much  lower  than  the  incisors.  As  these  incisors  glide 
past  one  another,  the  cutting  edges  of  the  lower  come  into  contact  with 
the  lingual  inclined  planes  of  the  upper  incisors,  which  force  tends  to 
throw  the  lower  arch  into  a  distal  position,  thus  hampering  its  further  de- 
velopment. This  primary  inclined  force  has  soon  many  allies  in  the  nu- 
merous inclines  of  the  other  teeth.     It  will  readily  be  understood  that  if 
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inclined  planes  will  j^roducc  this  condition  of  nial-dcvelopmcnt,  an  arti- 
ficial device  of  the  same  mechanical  principle,  properly  adjusted,  may  well 
be  used  to  assist  in  establishing,^  the  normal  relations. 

In  writing  of  the  nsc  of  the  inclined  ])lanes  and 

y      .|  bite  planes  in  the  correction  of  mal-occlusion-  and  in 

Inclined  Planes,         retenlidn   of  corrected  cases,  consideration   will  first 

be  uiven  to  that  class  of  cases  inost  liable  to  be  bene- 


l-ig.    2. 

fited  by  this  form  of  appliance,  with  special  reference  to  the  general  prin- 
ciples involved.  The  mode  of  application,  together  with  a  consideration 
of  the  technic|nc.  will  follow.  It  seem?  fitting  to  pursue  this  course  rather 
than  to  lengthen  the  pa])er  by  giving  any  space  to  the  history  of  its  devel- 
opment. It  might  be  well  to  say.  however,  that  the  inclined  plane  and 
bite-plate  have  long  been  known  as  being  of  value  to  the  orthodontist,  and 
their  use  has  been  quite  general. 

Kingsley.  I  believe,  was  the  first  to  use  the  device  known  as  the 
inclined  plane,  to  "jump  the  bite,"  as  the  correction  of  distal  occlusion 
was  termed  at  that  time.  Dr.  .\insworth  has  been  an  advocate  of  the 
inclined  plane  and  has  developed  its  usefulness  to  an  important  degree. 

Although  the  inclinetl  plane  has  long  been  used  for  the  correction  of 


mal-occlusion,  its  application  has  been  so  frequently  misinterpreted  and 
its  construction  so  faulty  that  there  have  been  many  failures  following 
very  promising  first  results.  It  is  my  object  to  describe  as  nearly  as  possi- 
ble the  construction  of  the  apparatus  which  in  my  experience  has  proved 
most  valuable. 


Fig.  3. 

Doubtless  many  of  you  will  call  to  mind  cases  that  have  come  under 
your  attention,  which,  while  confining  yourselves  to  the  usual  methods  of 
treatment,  have  given  considerable  difficulty  regarding  the  adjustment  of 
the  occlusal  plane.  The  principal  symptom  will  be  found  in  the  excessive 
overbite  in  the  incisor  region. 

The  illustrations  will  show  that  class  of  cases  (Fig.  2)  which  I  have 
foimd  yielded  most  satisfactorily  to  correction  by  this  method.  The  ap- 
pliance such  as  has  been  used  in  the  treatment  of  these  cases  is' not 
intended  for  primary  use;  but  is  confined  to  the  secondary  stage  follow- 
ing the  usual  line  of  treatment  up  to  that  point  where  the  arches  are 
placed  in  their  proper  shape  and  size.  The  appliance  should  be  restricted 
more  to  that  period  of  retention  and  may  therefore  be  termed  an  active 
retainer,  since  natural  development  takes  place  while  the  patient  is  wear- 
ing it. 

Although  these  appliances  may  be  used  during  various  ages,  I  have 
found  that  between  the  ages  of  9  and  12  is  the  field  of  greatest  useful- 
ness, because  it  is  between  these  periods  that  the  developing  bicuspids  and 
molars  can  be  used  to  the  greatest  advantage,  and  where  results  will  surely 
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be  more  permanent,  due  to  the  natural  development  and  tissue  deposit 
which  takes  place  at  this  time. 

It  will  be  readily  understood  that  the  first  requisite  in  preparing  the 
mouth  to  receive  this  appliance  is  that  the  upper  arch  shall  first  be  placed 
in  its  proper  shape  and  size,  and  that  the  first  molars  and  the  two  centrals 
shall  be  in  their  true  relation,  this  being  accomplished  in  the  usual  way. 
In  doubtful  cases,  when  the  treatment  has  progressed  far  enough  to  show 


Fig.   4. 


that  an  overbite  is  inevitable  without  depressing  the  incisors,  and  that  the 
occlusal  plane  needs  readjusting,  it  is  then  time  to  resort  to  the  appliance. 

When,  as  just  stated,  the  arch  is  of  the  proper 
Construction  shape  and  size,  and  the  first  molars  and  centrals  in 

of  Inclined  Plane       good  relative  positions,  bands  are  made  to  fit  the  mo- 
flppliance.  lars  (in  many  cases  the  bands  which  are  used  in  the 

preliminary  treatment  may  be  used) .  ^IcGill  bands  of 
gold  or  platinum  arc  fitted  to  the  central  incisors  (Fig.  3).  I\Iy  favorite 
material  for  this  work  is  coin  gold  roiled  down  to  about  32  or  33-gauge. 
The  width  of  these  bands  depends  largely  upon  the  degree  of  stress  which 
you  expect  the  appliance  to  withstand.  After  these  bands  have  been 
thoroughly  well  burnished  to  the  incisors,  a  plaster  impression  is  taken  and 
the  bands  removed  from  the  teeth  and  placed  in  their  respective  impres- 
sions. An  accurate  impression  of  the  lower  arch  is  also  made,  together 
with  an  accurate  bite  showing  the  correct  overbite  desired  for  the  par- 
ticular type  of  case  which  you  are  treating. 

These  models  are  then  placed  in  an  articulator  in  the  relation  indicated 
by  the  bite.  Next  in  order  is  the  construction  of  the  bite  plane,  which  I 
prefer  to  make  of  platinum-and-gold  clasp  metal,  gauge  22.     In  general 


shape  this  plane  must  be  made  so  as  to  engage  the  lingual  surface  of  the 
four  lozver  incisors  when  the  teeth  are  in  occkision.  (Fig.  4.)  After  it  has 
been  accurately  fitted  to  the  lower  incisors  it  is  placed  on  the  lingual  side  of 
the  bands  on  the  upper  incisors  and  held  in  place  with  sticky  wax.  Eigh- 
teen-gauge  gold  clasp-wire  is  then  carried  from  the  molar  bands  to  the  in- 
cisors under  the  bite  plane.  The  mesial  ends  of  the  labial  hooks  are  flat- 
tened before  they  are  placed  in  position  overlapping  the  seam.  This  insures 
greater  strength.    These  hooks  may  be  made  any  shape  or  length  required 


Fig.  5. 

in  the  given  case.  Place  hooks  on  the  buccal  surfaces  of  the  molar  bands 
directly  over  the  mesio-buccal  cusp.  After  these  have  been  accurately 
placed  and  secured  with  sticky  wax,  the  model  is  invested  so  as  to  leave 
all  waxed  parts  exposed.  When  thoroughly  dry,  the  appliance  is  read}'' 
for  soldering.  This  must  be  done  with  the  greatest  care,  and  the  use  of 
sufficient  solder  to  make  the  appliance  strong  in  every  part.  Always  al- 
low the  solder  to  flow  between  the  incisor  bands.  When  the  appliance 
has  been  thoroughly  cleaned  and  polished  it  is  ready  for  application  (Fig. 
5).  This  should  be  attended  without  pain  or  discomfort  to  the  patient  if 
the  work  has  been  carried  along  and  each  step  done  with  care. 

It  is  always  advisable  to  slip  the  appliance  on  the  patient's  teeth,  allow- 
ing it  to  remain  for  some  minutes  in  order  that  any  difficulties  might  be 
discovered.  If  found  to  be  perfect,  it  is  carefully  removed,  dried,  and  the 
patient's  mouth  prepared  for  the  cementing.  The  teeth  are  first  thor- 
oughly polished  and  dried  with  alcohol.  The  assistant  mixes  enough  ce- 
ment to  not  only  fill  all  four  bands,  but  to  cover  all  four  teeth  with  a  suf- 
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ficieiit  supply.  A  hydraulic  cement  is  preferable,  as  it  is  almost  impossi- 
ble in  some  mouths  to  keep  the  appliance  flry  for  a  long  time  after  inser- 
tion. 

\Vhen  the  appliance  is  carried  to  its  place,  the  patient  is  allowed  to 
bite  firmly,  assislmg  the  operator  in  making  a  proper  adaptation.     Careful 


Fig.   G. 

examination  is  inade  of  all  points  to  see  that  each  part  of  the  appliance  has 
been  carried  home  to  its  proper  position. 

The  operator's  attention  is  now  turned  to  the  condition  of  the  lower 
arch.  If  there  has  been  much  opening  of  the  bite,  light  intermaxillar}' 
elastics  are  applied  in  order  to  elevate  the  molars  and  bring  them  into 
occlusion.  In  cases  where  the  bicuspids  are  just  developing,  no  attention 
need  be  given  them  until  they  have  erupted  far  enough  to  be  carried  into 
precise  occlusion  with  the  fellows  of  the  opposite  arch.  The  intermaxil- 
lary elastics  are  worn  continually  with  this  appliance  for  the  first  few 
months  following  the  application. 

Figs.  6  and  7  show  views  of  the  completed  apparatus  in  position. 
Also  the  manner  in  which  the  intermaxillary  elastics  may  be  applied 
in  order  to  effect  the  dififerent  movements. 

Fig.  8.  This  is  from  a  boy,  11  years  of  age, 
in  which  there  was  an  entire  lack  of  vertical  devel- 
opment of  the  lateral  halves.  The  case  was  perplex- 
ing, and  I  cannot  see  how  it  could  have  been  success- 
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fully  treated  except  by  the  method  employed.  The  figure  on  the  left  shows 
the  casts  made  just  before  the  eruption  of  the  bicuspids.  The  lower  in- 
cisors were  making  their  impression  upon  the  rugoe.  The  occlusion  was 
completely  distal.  The  casts  on  the  right  show  the  same  case  about  eight 
months  after  the  beginning  of  the  treatment,  and  about  five  months  after 
the  application  of  the  appliance.  When  this  appliance  was  first  adjusted, 
the  occlusal  surfaces  of  the  molars  were  one-eighth  of  an  inch  apart. 


Fig.  7. 

They  have  now  come  into  precise  occlusion,  and  you  will  observe  that  the 
bicuspids  and  cuspids  are  gradually  coming  into  a  good  occlusion  without 
any  assistance  whatever.  Some  of  the  bicuspids  are  slightly  rotated,  but 
these,  being  minor  faults,  can  be  corrected  when  they  have  erupted  suffi- 
ciently. The  appliance  has  been  removed  from  the  lower  arch  in  order 
to  better  show  the  erupting  cuspids. 

Fig.  9  shows  a  Class  II  case  in  which  this  prmciple  has  been  carried 
out  with  extreme  satisfaction  to  the  operator  and  patient.  The  funda- 
mental principles  involved  in  this  case  are  not  at  all  unlike  those 
that  I  have  already  described.  First,  the  moulding  of  the  upper  arch 
to  its  proper  shape  and  size.  Then  the  application  of  the  apparatus  and 
the  use  of  the  intermaxillary  elastics  to  bring  the  lower  arch  into  occlu- 
sion with  the  upper.    This,  as  you  will  notice,  is  a  developing  case,  in  a 
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boy  of  eleven.  Nine  months  liavo  ela])sc(l  between  the  two  models.  Dur- 
ing that  time  the  cuspids  have  erupted  and  are  fast  coming  into  occlu- 
sion. One  feature  rci^ardino  this  case  is  that  a  larger  space  was  left  for 
the  eruption  of  the  cuspids  than  was  actually  required,  in  order  that  they 


Fig.   8. 


Fig.  y. 

might  have  no  interference  in  the  progress  of  their  development.  When 
they  have  completely  erupted,  a  hngual  wire  will  be  cut  and  intermaxillar>' 
elastics  applied. 

Fig.  lo  illustrates  a  case  from  beginning  to  completion.  The  process  of 
development  is  discernible  without  any  explanation.    The  figures  illustrate 


the  condition  of  the  bite  after  the  apparatus  was  apphed  with  the  inter- 
mediate stages  of  development.  The  last  figure  illustrates  the  completed 
case  some  time  after  the  removal  of  the  appliance. 

In  order  to  get  all  the  main  points  clearly  in  our  minds,  it  might  be 
■well  to  briefly  review :   First,  the  application  of  the  apparatus  is  intended 


Fig.  10. 

•primarily  for  that  class  of  cases  where  infra-occlusion  occurs  in  the  molar 
and  bicuspid  region.  Second,  the  appliance  is  not  intended  for  primary 
treatment,  but  follows  at  a  definite  stage  in  the  process  of  treatment  which 
occurs  when  the  first  molars  and  central  incisors  of  the  upper  arch  are  in 
their  true  relation,  and  the  arch  of  its  proper  shape  and  size.    Third,  ac- 
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curate  impression  and  bile  iiiiist  be  taken,  l-'ourib,  tbc  appHaiicc  must  be 
constructed  of  strong  material,  carefully  soldcrctl,  all  weak  points  re- 
inforccvl.  Fifth,  after  its  ajjplication.  the  use  of  the  li^ht  inlcrmaxiiiarv 
elastics  to  lirnicr  the  molars  into  occlusion. 


Fig.  n. 
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Fig.    12. 

The  inclined  plane  may  be  used  zviihoiit  the  molar  and  lingual  attach- 
ments only  in  cases  zvhere  no  infra-occhision  exists. 

One  of  the  most  gratifying  uses  to  which  I  have 
Tnclincd  P"^  *'^^  inclined  plane  is  in  the  treatment  and  reten- 

Plancs  in  tion  of  Class  3  cases.    In  this  class  of  cases  I  believe 

Class  TTT.  there  is  a  field  for  its  extended  usefulness. 

The  followincr  illustrations  will  show  the  meth- 
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ods  of  construction  of  the  inclined  plane  as  applied  to  the  lower  arch. 
The  inclined  plane  apparatus  shown  in  Fig.  II  is  used  principally 
for  retaining  purposes,  but  may,  in  some  cases,  be  used  with  profit  in  the 
treatment  of  cases  of  Class  3,  after  the  teeth  of  both  arches  have  been 
placed  in  alignment.  The  same  kind  of  material  is  used  in  the  construc- 
tion of  this  apparatus  as  is  used  in  the  construction  of  the  inclined  plane 
for  the  upper  arch.  It  might  be  well  to  call  attention  to  one  necessary  pre- 
caution in  the  use  of  the  inclined  plane  for  the  lower  arch, — the  upper 
arch  must  be  held  intact  by  the  device  shown  in  the  illustration,  which  rep- 
resents molar  and  incisor  bands,  all  four  securely  soldered  to  the  lingual 
wire.  Buccal  hooks  should  be  soldered  to  the  molar  bands  for  the  ac- 
commodation of  intermaxillary  elastics,  which  should  be  used  in  the  early 
period  of  retention.  On  the  lower,  a  labial  wire  may  be  extended  from 
cuspid  to  cuspid.  When  this  is  done,  the  intermaxillary  hooks  are  placed 
on  the  distal  side  of  the  cuspid  bands. 


Discussion  of  Dr.  Room's  Paper. 

Since  I  did  not  get  it  clear  in  mind,  I  would  like 
Dr.  inorcftouse.        to  ask  about  the  use  of  the  rubber  ligatures  from  the 
hooks  of  the  upper  centrals  back  to  the  hooks  on  the 
upper  first  molars. 

To  elevate  and  bring  the  molars  into  occlusion 

Dr.   Rogers.  after  they  are  in  correct  mesio-distal  position,  the 

elastics   pass  over   the  buccal   hooks   of   the   upper 

molars  and  engage  the  buccal  hooks  of  the  lower  molars.     These  elastics 

must  be  very  light. 

I  have  used  this  same  principle  a  good  deal  in 
Dr.  VOUng.  the  retention  of  Class  II,  and  I  have  found  it  very 

satisfactory.  There  is  some  little  difference,  of 
course,  in  the  detail  of  the  construction  of  the  appliances ;  that  is  natural, 
as  no  two  men  work  alike,  but  the  general  principles  are  the  same.  I 
beheve,  as  was  said  in  the  discussion  of  Dr.  Pullen's  paper  yesterday,  that 
one  of  the  difficult  problems  in  the  retention  of  Class  II  cases  is  the 
correction  of  the  infra-occlusion  of  the  bicuspids  and  molars.  This  helps 
out. 

I  think  I  have  used  the  inclined  plane  probably 

Dr.   Ottokngui.         as  long  as  most  people,  because  I  was  associated  with 

Dr.    Kingsley.      His    inclined   plane    originally   was 

made  of  vulcanite,  but  soon  after  he  began  turning  over  his  orthodontia 

practice  to  me,  I  discarded  vulcanite,  because  of  an  experience  in  a  case 

like  the  one  last  shown,  Class  II,  Div.  II,  where,  as  I  remember,  the  infra- 
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occlusion  was  so  great  that  with  the  apphance  in  the  mouth  it  was  difficult 
for  the  patient  to  masticate  her  food.  The  result  was  that  the  mandible 
was  held  back  in  its  distal  relation  in  order  to  eat,  and  she  chewed  up  the 
mclined  plane !  Since  then  I  have  never  made  an  inclined  plane  of  vulcan- 
ite but  I  have  made  a  number  of  roof-plates  of  iridio-platinum.  These 
carry  the  plane  and  are  removable,  and  in  persistent  cases  I  still  use  such 
appliances  at  night  after  the  fixed  appliance  is  abandoned. 

I  have  used  the  inclmed  plane  as  a  part  of  a  fixed  attachment  in  a 
number  of  ways,  but  meeting  with  an  extreme  case  of  infra-occlusion  in 
the  past  two  years,  I  treated  it  successfully  in  a  novel  way.  I  recognized 
early  in  the  diagnosis  the  existence  of  an  extreme  infra-occlusion.  After 
widening  the  arches  with  an  appliance  attached  to  the  temporary  teeth,  I 
noted  a  coincident  loss  of  all  the  temporary  molars  and  a  coincident  erup- 
tion of  the  eight  bicuspids.  It  therefore  seemed  exceedingly  desirable  to 
establish  the  correct  occlusal  plane  during  the  eruption  of  these  eight 
teeth. 

For  the  upper  arch  I  made  an  appliance  consisting  of  molar  bands 
and  a  heavy  lingual  arch  wire.  To  the  anterior  part  of  this  lingual  arch 
I  soldered  a  flat  shelf  of  clasp  metal — not  an  inclined  plane,  but  simply  a 
flat  plane.  This  slightly  opened  the  bite  in  the  molar  region,  and  the 
intermaxillary  elastics  were  carried  from  hooks  on  a  labial  arch  back 
over  hooks  on  the  molar  bands,  practically  the  same  as  in  Dr.  Rogers's 
appliance,  Figure  6.  The  bicuspids  continued  to  erupt  and  were  soon  in 
contact.  The  upper  appliance  was  then  removed  and  a  second  layer  of 
clasp  metal  was  soldered  immediately  over  the  first.  The  front  edges  of 
this  thicker  plane  were  then  rounded  so  that  it  began  to  assume  the  action 
of  an  inclined  plane,  while  still  operating  as  a  flat  plane  to  open  the  bite. 
A  month  later  the  molars  and  bicuspids  were  again  in  contact  and  a  third 
layer  w-as  added  to  the  plane  and  the  case  dismissed  for  the  summer. 
When  the  boy  returned  in  the  autumn  the  molars  and  bicuspids  were 
found  to  have  erupted  fully. 

I  do  not  find  it  necessary  to  have  the  inclined 
Dr.   Rogers.  plane   go   back   so    far,   because   the    intermaxillary 

elastics  are  used  with  it.  The  patient  cannot  bite 
back  of  it  at  all.  It  is  also  a  splendid  retainer  for  the  lower  incisors,  if 
properly  constructed. 

The  apparatus  shown  by  the  essayist  is  efficient 
Dr.   Ottolcngui.         in  the  cases  such  as  those  shown,  but  there  are  more 

extreme  cases  of  lack  of  vertical  development. 
Sometimes  there  may  be  a  tremendous  opening  in  the  molar  region  in 
using  this  principle,  and  I  think  in  such  cases  it  is  an  advantage  to  follow 
the  plan  I  have  outlined. 
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It  is  impossible  for  us  to  overestimate  the  neces- 
Dr.  meeks.  sity  of  attention  to  this  particular  phase,  not  alone 

in  Class  II,  but  in  all  cases  that  come  to  us  for  treat- 
ment. In  the  beginning,  we  should  recognize  two  phases  of  the  question. 
We  should  recognize  the  inequality  in  the  amount  of  development  of  the 
anterior  and  posterior  teeth,  and  we  should  recognize  the  general  lack  of 
vertical  development.  With  those  two  things  in  mind,  we  may  go  on  with 
the  consideration  of  it  as  it  applies  to  all  classes  of  abnormalities.  I  am 
very  much  mdebted  to  the  essayist  for  his  careful  consideration  of  this 
class  of  cases.  I  believe  his  methods  and  appliances  will  be  entirely 
effective;  however,  I  have  yet  to  find  in  my  own  experience  any  case, 
with  perhaps  one  exception,  in  which  I  have  been  unable  to  acquire  the 
proper  relation  between  the  anterior  and  posterior  teeth  m  their  vertical 
development,  without  the  use  of  the  intermaxillary  force.  This  is,  by 
giving  the  posterior  teeth  an  opportunity  of  further  eruption,  giving  them 
a  period  of  complete  rest  of  sufficient  length  to  bring  about  that  relation. 
Again,  the  necessity  of  making  that  treatment  a  secondary  instead  of  an 
initiatory  phase,  seems  to  me  to  be  open  to  discussion.  For  instance,  in 
cases  presented  to  me  in  the  spring  of  the  year,  just  preceding  our  sum- 
mer vacation,  it  seems  to  be  manifestly  worth  while  to  make  use  of  that 
period  of  time  for  the  application  of  an  appliance  to  allow  for  the  vertical 
development  of  the  posterior  portions  of  the  arch.  Other  than  that,  I 
think  it  would  be  practical  to  proceed  with  the  alignment  of  the  arches, 
and  then  make  this  phase  a  secondary  consideration. 

During  the  reading  of  my  paper  yesterday,   I 
Dl*.  Pullcn.  showed  some  of  Dr.  Rogers's  slides,  his  appliances, 

and  the  drawings  made  by  myself  from  his  earlier 
cases,  in  which  it  was  shown  that  his  inclined  planes  were  larger  than  he 
uses  now.  His  idea  is  to  cut  down  the  plane  to  interfere  as  little  as  pos- 
sible with  speech  and  mastication,  and  to  afford  the  least  lodging  place 
for  food.  He  has  perfected  the  plane  considerably  since  he  first  showed' 
it  to  me.  I  do  not  think  Dr.  Rogers  explained  the  use  of  the  double  hook 
on  the  upper  molar  clamp  band.  I  will  be  glad  to  have  him  explain  its 
use,  and  also  how  far  outward  the  labial  hooks  extend  from  the  incisor 
bands.  I  inferred  from  the  paper  that  in  constructing  the  apparatus  the 
labial  hooks  from  the  incisor  bands  should  extend  far  enough  buccally 
so  that  the  rubber  elastics  do  not  interfere  too  much  with  the  cuspids  or 
bicuspids. 

It  is  realized  that  this  apparatus  is  essentially  used  for  developing 
cases,  or  growing  children,  rather  than  in  adult  cases,  where  we  find 
extreme  infra-occlusion  of  molars  and  bicuspids,  with  apparent,  not  real, 
supra-occlusion  of  the  lower  incisors,  in  which  case  this  appliance  will' 

82 


not  do  the  work  as  well  as  others.  For  instance,  in  a  real  supra-occlusion 
of  the  lower  incisors,  we  must  use  an  apparatus  to  lift  the  lower  bicus- 
pitls,  and  depress  the  lower  incisors. 

It  was  my  fortune  to  see  a  well-developed  case 
Dr.   Dunn.  of  the  second  Division  of  Class  II  before,  and  when 

practically  completed,  through  Dr.  Rogers's  treat- 
ment. It  was  an  extreme  condition  of  this  lack  of  development  vertically 
in  the  bicuspid  and  molar  region.  I  wish  to  state  that  the  results  in  that 
case  was  very  beautiful  mdeed,  and  to  me  it  seemed  that  this  method 
could  be  used  in  the  more  mature  cases  as  well  as  in  the  younger  ones, — 
at  least  in  this  one  instance  it  worked  admirably. 

I  would  like  to  ask  another  question.    In  passing 
Dr.  IttorchOUSC.         the  ligatures  from  the  hook  on  the  incisors  back  over 
the  hook  on  the  molars,  does  it  not  bring  a  great  deal 
of  pressure  on  the  bicuspid,  causing  depression,  etc.? 

1  wish  to  compliment  Dr.  Rogers  on  his  paper. 
Dr.   KctCham.  It  is  very  good  indeed,  and  his  technic  is  beautiful. 

I  believe  that  so  far  as  technic  goes,  if  we  put  a 
little  ferrule  on  our  molar  bands  and  let  the  end  of  the  lingual  arch  rest 
in  the  ferrule,  we  can  cement  the  anterior  bands  in  place  easily,  and  if 
any  band  loosens  there  are  fewer  to  remove  in  order  to  re-cement  in 
place.  The  lower  retaining  wire  is  best  on  the  lingual  side  of  the  teeth. 
We  can  often  escape  banding  the  lower  cuspids  by  soldering  a  little  spur 
to  the  lingual  wire,  so  that  it  will  lie  between  the  lower  lateral  and  cuipid, 
or  against  the  disto-lingual  angle  of  the  lower  lateral  incisor,  as  described 
by  Dr.  Angle  in  the  seventh  edition  of  "Malocclusion  of  the  Teeth."  It 
keeps  the  teeth  in  their  proper  relations  at  that  point,  provided  there  has 
been  no  rotation  of  any  of  the  anterior  teeth. 

I  have  used  the  inclined  plane  back  of  the  upper  incisors  in  quite  a 
number  of  cases  with  much  satisfaction.  I  have  usually  soldered  it  to 
either  the  central  or  lateral  incisor  bands,  and  in  my  own  boy's  mouth, 
have  had  the  most  unsatisfactory  experience  of  any  of  the  cases  I  have 
treated  in  this  way.  The  case  is  a  Second  Division  of  Class  II.  Sub- 
division, with  marked  over-bite,  with  molars  and  bicuspids  in  infra- 
occlusion  to  some  extent.  After  the  upper  laterals  were  rotated,  heavy 
bands  were  placed  on  them  with  the  lingual  inclined  plane  attached,  but 
his  heavy  bite  drove  the  laterals  up  quite  a  little  distance.  Then  I 
changed  the  anchorage  to  the  cuspids,  and  he  is  now  wearing  the  appliance 
attached  to  those  teeth.  A  little  girl  just  back  from  a  year's  trip,  having 
an  inclined  plane  soldered  to  right  upper  central  and  left  lateral  incisor 
bands,  is  doing  very  nicely. 
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Regarding  the  use  of  the  double  hook,  some- 
Dr.  ■Ro^er?.  times  you  do  not  need  to  use  the  intermaxillary  elas- 

tics for  the  correction  of  the  mesio-distal  relation. 
V:u  "-y  :--n  use  the  buccal  molar  hooks  for  the  short  light  elastics  to 
irir.r  :ne  molars  together.  (Fig.  6.)  The  length  of  the  labial  fingers 
':.u  ':e  ss  the  case  requires.  In  the  last  case  shovrna  on  the  screen,  the 
'e.::l  -r.rers  were  made  longer  after  the  cuspids  began  to  erupt.  This 
It  1:  :ir:ed  long  before  the  cuspids  came  down.  Be  careful  not  to 
i'^i  ..'.T  7.i:::cs  to  press  against  the  labial  surfaces  of  the  cuspids  and 
bicuspids. 

Regarding  the  remark  of  Dr.  Ketcham  that  he 
Dr.  £i5:her.  prefers  a  lingual  wire  on  the  lower,  would  not  that 

interfere  with  the  indined  plane? 

The  inclined  plane  does  not  extend  down  to  the 
' '  ^'  "■  gingiral  border.    It  simply  needs  to  engage  the  upper 

half  or  third  of  the  lingual  surfaces  of  the  lower  incisors. 

Do  you  put  that  on  after  you  hare  the  forward 
"^  ""  teeth  practically  in  the  position  desired? 

That  is  a  fundamental  principle.    Get  the  arches 
Dr.   F:3crs.  shaped  first  and  then  bring  the  lower  teeth  into  cor- 

rect occlusion  with  it. 

You  would  not  undertake  to  force  the  develop- 
D'    B*3U*  .     . 

ment  of  the  grinding  teeth  .■' 

I  would  not  force  development.    Use  very  slight 

Dr.   R:3Jrs.  stimulation  of  the  molars  in  order  to  procure  a  good 

occhision  as  soon  as  possible  without  discomfort  or 

danger,    i  have  had  no  difficulty  sudi  as  Dr.  Ottolengui  speaks  of,  as  I 

give  instruddcMis  that  meat  be  ground,  and  the  diild  is  oicouraged  to  be 

careful  about  the  mastication  of  food. 

The  inclined  plane  which  Dr.   Rogers   passed 

Dr.  VcuRj.  around  (Fig.  5),  I  consider  die  nicest  thing  I  have 

seen  in  the  form  of  an  inclined  plane.     It  is  much 

^ :  -    r      ":      1        ''-'  ir.vtfaing  I  have  ever  used,  and  I  think  it  a  great  step 

:.'    i'-    r  -.:-'-  -   ^  ::     'r  indined  plane  in  retention. 

I :  ?eetns  to  me  that  Dr.  Rc^ers's  inclined  plane 
Di".   Bc^iiif.  '"-'-:  'ri-^v  accomplishes  the  mathematical  curve  we 

■  ir.:  ::  r^:  ---.i  which  is  pretty  nearly  55-100  radius 
or  a  little  more.  '■  t'  -  .;  r^:  .l:  -f  the  lower  cuspid  teeth  are  correct 
m  their  positicr  ^r  :  i-  ^r  .  i  iir:  occupying  the  proper  position  in 
the  ardi,  yon  c^r.  - ; '  :>  r"  :  tre  by  a  lingual  arch  attached  to  the  lower 
cuspid  teeth.     '.  :-'tr  ~.y  :'ir--;5  to  Dr.  Rogers  for  this  appliance. 
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B  Prellminarv  Study  of  the  Influence  of  the  forces  of  Occlusion 
on  the  Development  of  the  Bones  of  the  Skull. 


By    l.\\M.:i  N.  H   \V.   Bakkk.   D.M.U. 
Assistant   Professor  of  Urthodcntia.  Harvard   Dental   School.* 


Among  the  firsr  voluntary  co-ordinate  muscular  actions  of  a  human 
being  after  coming  into  the  world  is  that'made  with  the  muscles  of  masti- 
cation in  taking  foo'l  to  sustain  life.  Long  before  the  infant  can  hold  u]i 
its  head,  or  has  gained  control  over  those  useful  organs,  the  hands,  the 
muscles  of  mastication  are  highly  developed  and.,are  used  with  great  vigor. 

During  the  act  of  nursing,  the  action  of  this  set  of  muscles  is  so 
vigorous  that  it  demands  an  increased  blood  suppl_v,'to  the  extent  that  the 
heart's  action  is  greatly  increased;  the  excessive  flo,w  of  blood  to  these 
parts  is  indicated  by  a  reddening  of  the  whole  head,  and  the  fontanelles 
themselves  are  caused  to  pulsate  so  that  luitrained  observers  comment  on 
their  movement.  Later,  with  the  advent  of  the  flental  ef|uipment,  this 
group  of  muscles  is  given  more  leverage,  and  its  action  becomes  conse- 
quently more  powerful :  in  fact,  the  force  exerted  on  the  bones  of  the 
head  from  the  jnill  <.f  these  muscles  during  life  is  tremendous  and  amounts 
to  many  hundreds  of  thousands  of  tons  of  force.  I  have  long  been  con- 
vinccvl  that  this  great  force  on  the  skull,  and  the  great  flow  of  arterial 
blood  to  the  head  caused  by  this  nniSvTular  activity,  is  a  powerfid  influence 

•From   the    Rt starch    Dipartmtnt    of    the    Harvard    University    Dental    School. 
I  wish  to  express  thanks  for  the  invaluable  aid  that  Prof.   W.   H.  Cannon  has  given  me  during 
these  experiments,  and   for  the  use  of  the   Physiological   Laboratory  of  the  Harvard  .Medical  School. 
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in  the  development  of  the  bones  of  the  head  and  the  important  organs 
incased  therein.  It  is  the  object  of  this  paper  to  throw  some  Hght  on  this 
important  but  generally  overlooked  subject. 

As  the  subject  under  discussion  is  so  intimately  connected  with  the 
action  of  the  muscles  of  mastication,  it  will  be  well  to  consider  first  a  few 
facts  pertaining  to  the  general  action  of  this  group  of  muscles. 


Fig.  1. 

Fig.  1.      (After  Cryer.)     Transverse  section  through  the  human   head  in  the  molar  region.      Note 

the   size   of   the   massiter   muscles   and    the   e.xtent   to   which    they    pull    on   the    outer   walls   of   the 

antrums  and   on   the   floors  of  the   orbits. 

These  muscles  to  a  large  extent  surround  the  cranium,  extending  as 
they  do  from  the  temporal  ridge  on  one  side  to  the  temporal  ridge  on  the 
other  side,  and  the  internal  muscles  of  mastication  are  attached  surpris- 
ingly close  to  the  base  of  the  brain.  All  this  is  shown  in  illustrations 
I,  2  and  3. 

It  will  also  be  observed  from  these  illustrations  that  these  muscles 
are  attached  to  the  skull,  and  inserted  into  th«  lower  jaw,  at  many  differ- 
ent places  and  in  many  different  ways,  so  that  they  pull  in  as  many  dif- 
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t\TriU  (lir(.ctii)n>,  hut  it  is  a  >iiij;ular  lai.-t  thai,  \'arif:l  as  arc  these  imiscles 
in  shape,  size,  power  and  action,  they  have  one  ccjninicjn  fulcrum,  the 
dental  eciuipment.  The  teeth  may  be  truly  termed  the  fulcrum  of  this 
_i;roup  of  muscles,  because  it  is  only  when  the  teeth  are  hrouj^ht  together 
f(-rcibly,  or  come  in  contact  with  fond  in  mastication  that  the  great  power 


Fig.  2. 

Fig.  2.  (Aftci-  C'rycr.)  Transverse  section  tlirougli  tl.c  hntnan  lu-ail  in  the  region  of  the 
ascending  rami  of  the  lowir  jaw.  .Xote  the  extent  to  which  the  nnisclcs  of  mastication  pull  on 
thj   outer  walls  of   the   nasal   cavities  and   tlie  close   iiroxiniity   of   the   attachment   of   the   temporal 

muscles    to    tlie    hrain. 

of  these  muscles  is  brought  out.  The  truth  of  this  statement  can  be  tested 
by  slowly  bringing  the  teeth  logetlier.  It  will  be  noted  that  while  the 
lower  jaw'  is  swinging  freely,  the  muscular  action  is  almost  passive,  but 
the  instant  the  teeth  are  brought  into  action,  the  muscles  on  the  sides  of 
the  head  and  face  will  be  seen  to  knot  out  aiul  ccMitract  with  great  vigor, 
and.  of  course,  the  hidden  i)owerful  internal  muscles  do  the  same. 

The  resultant  forces  of  these  muscles  are  in  reality  the  forces  of 
(occlusion  with  which  nieml)er>  nf  this  society  are  so  notably  familiar. 
\tm  well  know  tint  the  forces  of  occlusi,>ii  are  based  on  definite  laws,  and 
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it  was  the  early  recognition  of  these  laws  by  you,  and  your  application  of 
these  laws  to  orthodontia,  that  has  placed  your  society  in  such  an  eminent 
position. 

The  experiments  on  which  this  paper  is  based,  and  the  experiments 
which  I  have  at  present  under  way,  make  me  believe  that  the  reaction  of 
these  occlusal  forces  on  the  skull  are  based  on  as  definite  laws  as  are  the 


Fig.   3. 

Fig.    3.       (After    Cryer.")      Transverse    section    through    the    human    head    further    back    than    in 

Fig.    2.      Note — 1st,   that    the    muscles    of   mastication    attach    to    the    base    of   the    brain-case;    2nd, 

compare   the   size   of   this   muscular   mass   to   the   brain    itself;    .3rd,    note   the   outward   pull    on    the 

naso-pharynx   of   both   the   external   and  internal   pterygoid   muscles. 

forces  of  occlusion  themselves ;  furthermore,  I  believe  that  in  these  re- 
actions are  locked  the  secrets  of  a  normal  skull ;  for  if  a  group  of  forces 
acts  in  accordance  with  laws,  why  should  not  the  reactions  of  these  forces 
be  governed  by  just  as  definite  laws  as  are  the  forces  themselves? 

Before  leaving  the  first  three  illustrations  there  are  several  other 
matters  worthy  of  consideration ;  for  example,  note  the  area  of  this 
muscular  mass  (including  the  tongue)  as  compared  with  the  whole  head. 
Tt  will  be  observed  that  it  ranks  well  in  size  with  the  other  structures  or 
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orj^ans  of  this  ino>i  ci impact,  iiUrioale  and  woiidcrt'ul  part  oi  the  human 
body.  It  is  evident  to  me  that  nature  never  would  have  devoted  so  much 
important  space  to  this  ijroup  of  muscles  if  it  were  not  for  the  benefit  of 
the  head  as  a  wlmle.  Accordinjr  to  the  laws  of  evolution,  tiie  functional 
activity  of  such  a  mass  of  muscular  tissue  cannot  but  have  a  direct  and 
powerful  intluence  in  shaping-  the  bones  to  which  they  are  attached.^ 


Fir.    i.      Skull    of    a    young    rabbit    showing    the    state    of    development    at    the    beginning    of    the 

experiment. 

Furthermore  the  great  supply  of  pure  blocxl  that  the  vigorous  activity 
of  tliese  muscles  demands  not  only  rushes  to  these  muscles  but  also  to 
other  parts  of  the  head,  and  it  seems  no  more  than  logical  to  believe  that 
the  brain  itself  shares  in  this  increased  blood  supply.  The  idea  of  mus- 
cular activity  and  increased  circulation  to  the  adjacent  parts  is  a  well- 
known  fact.  Dr.  Campbell,  in  his  remarkable  series  of  papers^  laid  great 
emphasis  on  this  matter. 

It  occurred  to  me  that  if  the  hypothesis  regarding  the  influence  of 

'See  "Studies  of  the   Internal   .\natomy  of   Face,"  by   Prof.   M.   H.   Cryer. 

^''Observations   on    Mastication,"    London    Laiut't.   July    11,   190.'?.    see    paragraph,     'The    inHu; 
■(.•ncc  of  the  contraction  of  the  masticatory  muscles  on  the  local  circulation   of  blood  and  lymph. 
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the  dental  equipment  on  the  formation  of  the  bones  of  the  head  were 
correct,  interference  with  the  laws  of  occlusion  in  the  lower  animals  would 
show  consequent  effects  in  the  formation  of  the  bones  of  the  skull ;  and 
if  variation  occurred  it  might  throw  some  light  on  the  most  complex 
problem  of  the  development  of  the  human  head. 


Fig.  5. 


Fig.  6. 


Fig.  5.     The  upper  aspect  of  a  skull  of  an  operated-on   rabbit.     Observe  the  unequal  development 
of  each  lateral  half  of  the  skull. 
Fig.   6.     Lower  aspect  of  Fig.   5. 

To  test  this  theory,  the  following  experiment 
Disuse  Of  teeth  ^^^  performed :  A  litter  of  four  rabbits  was  selected 
HffectS  Development,  at  the  age  of  weaning.  One  of  the  rabbits  was 
chloroformed,  and  the  skull  procured  is  shown  in 
Fig.  4.  Two  of  the  remaining  animals  were  operated  on  by  grinding 
down  all  the  teeth  on  the  right  side  of  the  lower  jaw  and  the  superior 
right  central  incisor.  As  the  teeth  elongated,  repeated  grinding  rendered 
them  useless,  so  that  all  the  mastication  was  performed  on  the  left  side. 
The  fourth  rabbit  was  kept  in  the  normal  state  for  the  standard  of 
comparison. 

After  seven  months,  the  skeleton  of  one  of  the  rabbits  was  procure3 
and  the  skull  was  found  to  vary  as  is  shown  in  Fig.  5,  which  is  a  photo- 
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gra])]i  nf  it>  u|)|nr  a^inri.  h  will  ])r  iKitcd.  hy  \hv  ,lra\vii  liiu->-.  that  tluTC 
is  a  tk'vialidu  ot'  tlu'  Ixims  tn  tlir  U  It.'  'Vhv  >utnn-  luiw  ciii  the  parirtlil 
and  frontal  hones  (h)es  not  rnn  strictly  at  ri.t,dit  ani^des  to  the  lonj^Mtudinal 
axis  of  the  sknll ;  the  ri.y;ht  frontal  hone  projects  further  forward  than 
the  left  one.  It  will  also  he  ohserxed  that  the  left  zyj^^oniatic  space  is 
Ioniser  than,  and  more  advanced  than,  the  riL::ht  space,  'i'he  most  notice- 
ahle  deviation  is  in  the  nasal  hones,  hoth  hones  heinij  twisted  to  the  left. 


Fig.    7. 


Fig. 


Fig.    7.     The   upper   as|)c'ct   of   the    skull   of   a    normal    rabbit    of   the    same    litter.      Observe    the 

normal   flevelopnicnt   of  each   lateral    half   of  the   skull. 

I'ig.    S.      Lower    aspect    of   Fig.    7. 

On  the  lower  aspect  of  the  skull.  1^'ii^-.  o.  it  will  he  seen  that  the 
deviation  extends  throughout  the  entire  skull.''  The  most  remarkahle 
deviation  is  that  the  anterior  root  of  the  right  zygomatic  arch  (the  zygo- 
matic process  of  the  maxillary  bone)  is  retreated  while  the  hody  of  the 
right  maxillary  bone  itself  with  the  teeth  that  it  contains  is  greatly  ad- 
vanced. 


•■"Right  and  left  in  this  description  refers  to  the  right  and  left  side  of  the  animal.  (The 
photographs   are   reduced    in    size.) 

■•Contrast  figure  ;">  and  C  with  7  and  8.  which  are  the  same  views  of  the  skull  of  the  controt 
animal. 
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Figures  9  and  10  show  that  the  lower  jaw,  as  might  be  expected,  is 
also  distorted,  even  to  the  size  of  the  articular  processes  of  the  condyles 
(see  Fig.  9).  The  one  on  the  left,  or  working  side,  is  perceptibly  larger 
than  the  right.     (Compare  with  normal  lower  jaw.  Fig.  11.) 

Three  weeks  later,  autopsies  were  performed  upon  the  second  altered 
rabbit  and  on  the  "control"  animal.     In  dissecting  out  the  muscles  that 


Fig.  9. 


Fig.  10. 


Fig.   9.      Lower  jaw  of  operated-on   rabbit.      Note  the  lack   of   development   of  the  condyle  of  the 

disused  side. 

Fig.    10.      Lower  aspect   of    Fig.    9. 

•control  the  movements  of  the  lower  jaw,  I  was  struck  with  the  unequal 
muscular  development  of  each  lateral  half  of  the  altered  animal.  On  the 
unused  side  the  muscles  were  noticeably  atrophied  and  pale  in  color  as 
compared  with  the  working  side.  Later,  the  skulls  were  weighed  and 
both  the  work-on  skulls  weighed  much  less  than  the  normal  skull,  show- 
ing that  the  interference  had  affected  the  general  osseous  development  of 
the  head.^ 


^Weight   of  animals 

Control 1631  grs. 

1st    operated    on 1478     " 

2nd         "  " 1735     " 


Weight   of   skulls 

Control   animal 248  grs. 

1st    operated    on 227 

2nd         "  " 243     " 
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l'"igurcs  12  and  13  >liii\\  tlir  upper  ami  Imver  aspects  of  the  skull  of 
the  second  altered  rabbit.  It  will  he  iiDtcd  that  it  varies  in  a  similar  way 
to  the  first  one,  but  there  is  one  i)articular  that  is  worthy  of  note,  and  it  is 
that  the  wiiolc  of  the  superior  right  aspect  (jf  the  brain-case  was  flattened 
and  with  it  occurred  a  cnrresponding  lowering  of  that  side  of  the  skull 
(  see   h'ig.   14). 


Fiji.    11.      Lower  jaw   of   normal   raljliit.      Observe   its  perfect   symnietiy,   and   contrast   with    Fig.   9. 

This  variation  in  both  cases  was  not  conhued  to  the  bones  of  the 
head,  for  the  bones  of  the  thorax  were  also  found  to  be  disti^rted ;  the 
sternums  were  deviated,  the  ribs  were  twisted,  and  there  was  a  spinal 
curvature  in  the  dorsal  region.  In  preparing  the  first  skeleton.  I  had  not 
expected  to  find  this  distortion  except  perhaps  in  the  first  and  second  ribs, 
so  this  distortion  may  have  been  due  to  the  position  of  the  animal  during 
rigor  mortis,  but  in  the  second  animal  these  distortions  were  notetl  within 
one  hour  after  death.  an,l  they  did  not  occur  in  the  normal  animal.  At 
present  I  cannot  account  for  these  variati(nis  in  these  thoracic  bones,  un- 
less it  was  due  to  the  correlation  of  growth. 

The  results  of  this  experiment  seem  remarkable  to  me.  Who  would 
have  thouuht   that   bv   interfering  with   the   laws  of  occlusion   the   skulls 
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would  have  decreased  in  weight,  and  that  every  suture  and  every  bone  in 
the  head  would  have  varied  as  we  have  seen !  This  experiment  strongly 
indicates  how  important  is  the  masticatory  equipment  of  man  to  the  de- 
velopment of  the  head,  and  it  also  brings  fresh  illustration  of  the  im- 
portance of  the  sadly  neglected  temporary  dentition  which  serves  during 
the  important  developmental  period  of  childhood. 
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Fis.   12. 


Fig.   I.'?. 


Fig.   12.     Upper   aspect  of  the   skull   of  another   operated-on   rabbit    of  the    same   litter.      Compare 
with   Fig.    5   and   contrast  with   Fig.    7. 
Fig.   13.     Lower  aspect  of  Fig.   12.      Compare  with   Fig.    6  and  contrast  with   Fig.   8. 

Last  year  I  endeavored  to  repeat  these  experiments  and  to  continue 
the  work  on  other  classes  of  animals,  but  unfortunately  my  animals  were 
attacked  by  a  distemper,  which  so  seriously  interfered  with  my  work  that 
during  the  entire  year  I  was  able  to  make  but  one  new  observation  worthy 
of  note  here. 

I    found    in    working    on    carnivorous    animals 

Observations  (cats)  that  the  disuse  of  the  muscles  of  mastication 

Of  €aniit>orou$  on  one  side  materially  interfered  with  the  ossification 

JlnimalS.  of  the  bones  of  the  skull  on  that  side.    As  this  seems 

to  me  a  very  important  observation,  I  will  state  how 

I  happened  to  note  it. 
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I  iioticcil  in  examining  frolily  ])rc|iari.'(l  skulls  oi  the  animals  ope- 
ratrtl  I'll,  that  wIkii  the  ^idcs  ni  the  hrain-ca.sf  wctc  pressed  between  the 
tluinih  and  tin}4;cr,  the  bone  on  the  si»le  where  the  function  of  the  teeth 
was  interfered  witli  was  so  soft  that  it  could  readily  he  dented  in,  while 
the  1;<MU    (111  tile  iKMinal  side  was  dense  and  unyielding.     In  the  control 


Fig.    14.      Posterior  aspect   of  the   skull  of  an  operated-on   rablnt.      Note   the   uneiiual   development 
of   each   lateral   half   of   the    brain-case. 
This    photograph    shpws    clearly    the    far-reaching    influence    of    the    use    of    the    teeth    in    the 
development   of   the   bones   of   the   skull,    for   the    most   remote   bones  from    the    teeth   have   been 
perceptiljly   varied    by    interfering   ^vith    tlieir    function. 


animals,  each  side  of  the  brain-case  was  found  to  be  equally  well  ile- 
veloped  and,  in  fact,  it  was  impossible  for  this  tini:;er  pressure  to  cause 
any  denting^  of  the  bones. 

The  statement  that  the  shape  oi  the  skull  in  the  lower  animals  can 
be  modified,  and  the  strength  ot"  the  sides  oi  the  brain-case  can  be  varicvl. 
bv  simplv  interferiuij:  with  the  function  of  the  teeth,  seems  almost  incred- 
ible. The  truth  of  this  statement  can  be  better  understood  when  we  study 
further  into  the  j:::reat  jxiwer  of  the  masticatory  muscular  system. 

In  the  hnnian  bein^-.  the  force  recpiired  to  tboroui^hly  masticate  a  lean 
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■■■corned-beef  sandwich  was  estimated  to  amount  to  about  three  tons.  Who 
would  believe  that  7,050  pounds  of  pressure  were  exerted  on  the  bones  of 
the  skull  through  the  medium  of  the  teeth  in  masticating  this  simple  article 
•of  f^ood ! 

These  figures  were  derived  from  the  following  test :  A  man  with  32 
teeth,  in  good  condition,  was  selected  for  the  test  subject.  The  test  food 
consisted  of  an  ordinary  lean  corned-beef  sandwich,  2^  inches  by  3^ 
inches.  This  was  masticated  until  it  was  involuntarily  swallowed.  The 
number  of  mouthfuls,  and  the  number  of  chews  per  mouthful,  and  the 
time  consumed,  were  all  carefully  noted.  The  force  with  which  the  teeth 
were  brought  together  was  estimated  to  be  10  pounds  for  each  contraction 
-of  the  muscles  of  mastication,  which  is  a  very  conservative  estimate.®  The 
time  consumed  in  leisurely  eating  the  test  food  was  about  nine  minutes, 
and,  as  has  been  stated,  the  estimated  force  was  7,050  pounds.  A  second 
person  in  making  a  similar  test  required  52  contractions  less  than  the 
former,  but  the  meat  was  much  more  tender  than  in  the  first  case. 

If  these  deductions  are  at  all  accurate,  the  force  exerted  on  the  skull 
through  the  medium  of  the  teeth  over  a  period  of  time  can  be  easily  cal- 
culated, and  will  be  found  to  be  enormous.  Thus  we  readily  see  how 
interfering  with  one  side  of  the  dental  equipment  in  an  animal  can  aflfect 
the  shape  and  structure  of  the  skull,  for  according  to  the  laws  of  evolu- 
tion, we  know  that  the  continuous  muscular  force  exerted  on  a  given 
bone  determines  the  shape  of  that  bone. 

The  argument  might  be  raised  that  the  conditions  in  man  and  in  the 
lower  animals  are  not  at  all  alike,  and  no  true  analogy  can  be  drawn.  It 
is  very  true  that  the  dentition  in  man  and  in  the  lower  animals  differs, 
and  it  is  also  true  that  the  dentition  in  the  various  classes  of  animals 
differs  one  from  another,  but  in  both  man  and  in  the  lower  animals  the 
muscles  which  control  the  motion  of  the  lower  jaw  correspond  so  closely 
-that  every  muscle  and  every  bony  process  is  strikingly  similar,  even  to 


^  The  amount  of  force  required  to  crush  food  has  been  very  carefully  studied  by  two  in- 
vestigators, Dr.  G.  V.  Black  and  Dr.  Joseph  Head.  Dr.  Black  confines  his  work  to  the  direct 
farce  required  to  crush  food  (see  Dental  Cosmos,  1895,  Vol.  XXXVII,  pp.  478-484),  while  Dr. 
TJead  directed  his  investigation  towards  the  trituration  of  food  (see  Dental  Cosmos,  1906,  Vol. 
XLVIII,  pp.  1189-1192).  Both  of  these  experiments  were  more  to  determine  the  crushing  point 
of  food  than  the  amount  of  force  required  to  masticate  food;  so  to  estimate  the  force  required 
to   masticate   a   given   article   of   food   the   number   of   closures   of   the   jaws  must   be   considered. 

The  following  table  shows  the  comparative  results  of  these  two  investigations  in  crushing 
meat.  It  will  be  noted  that  the  trituration  gives  a  lower  crushing  force,  with  one  exception, 
than   the   direct   pressure: 

Dr.  Head  Dr.  Black 

lbs.  lbs. 

Corned    beef    18-22  30-35 

Tenderloin    of    beefsteak,    very    tender 8-9  35-40 

Round   of   beefsteak,    tough 38-42  60-80 

Roast   beef    20-35  35-50 

Boiled    ham    10-14  ■                       40-60 

Pork    chops     25-30  20-25 

Roast  veal    16  35-40 
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tlie  hamular  processes  of  the  splieiioid  l)om-.  So  if  interferinij  with  the 
laws  of  occlusion  in  tlic  lower  animals  will  cause  every  bone  in  the  skull 
to  vary  and  cause  a  decrease  in  the  weight  of  this  bony  structure,  and 
even  cause  a  chanij^e  in  the  strength  of  the  brain-case,  these  experiments 
will  certainly  shed  new  light  on  the  importance  of  the  human  rlental 
equipment. 

In  conclusion,  T  wish  to  make  it  clear  that  this  is  but  a  ])reliminary 
consideration  of  this  subject,  and  1  \enture  to  bring  my  fmrlings  before 
you  simply  because  they  so  strongly  indicate  the  far-reaching  importance 
nf  orthiivlontic  work.  Later,  I  hope  to  present  for  your  consideration 
future  work  along  this  line  of  investigation.  Finally,  I  wish  to  add  that 
the  writings  of  E.  A.  Bogue  have  been  an  important  facti  r  in  intluencin;- 
me  to  undertake  this  line  of  experimentation. 


Discussion  of  Dr.  Baker's  Paper. 

My  paper  to-morrow  will  deal  with  the  effect 
Dr.  6.  m.  iUrigbt.  of  such  deformities  as  Dr.  Baker's  investigation 
would  prove  occur  in  malformed  sinuses  and  mal- 
formed brain  cavities,  and  it  is  so  nearly  in  the  line  of  Dr.  Baker's  paper 
that  I  am  afraid  I  will  lose  my  thunder  by  talking  on  the  subject  this 
afternoon  instead  of  waiting  until  to-morrow  morning.  This  paper  has 
been  very  interesting  to  me,  and  is  a  true  addition  to  our  know  ledge  of 
the  development  of  these  parts.  As  to  whether  the  muscles  of  the  out- 
side of  the  face,  which  are  so  powerful  and  so  much  used,  have  to  do 
with  the  development  of  the  sinuses,  particularly  those  accessory  to  the 
nose,  that  would  present  itself  to  me,  from  Dr.  Baker's  reasoning,  as  a 
debatable  point.  On  the  slides  shown  it  looked  to  me  as  though  perhaps 
the  influence  of  nasal  respiration,  the  air  pressure,  etc.,  would  have  as 
much  to  do  in  crow-ding  out  those  spaces  as  the  muscles  on  the  outside 
have  in  contracting  and  bringing  them  in.  Referring  to  the  last  slide  by 
Dr.  Cryer,  the  septum  deviates  markedly  toward  the  left,  and  the  eth- 
moidal cells  on  the  left  are  large  as  compared  to  those  on  the  right.  The 
frontal  sinuses  are  usually  unequally  developed,  and  in  this  case  they  are 
greater  on  the  right  than  on  the  left.  In  an  examination  of  perhaps 
three  hundred  and  seventy-five  normal  individuals  of  the  Caucasian 
race,  two  hundred  and  forty  had  deflected  septums.  Some  say  this  is 
due  to  the  height  of  the  arch,  and  I  think  that  may  be  true.  The  emi- 
nent anatomist.  Cunningham,  says  his  researches  prove  that  all  of  the 
frontal  sinuses  have  been  developed  larger  in  the  adult  on  the  side  from 
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which  the  septum  has  been  turned.  This  last  illustration  of  Dr.  Baker's 
is  one  of  the  most  beautiful  one  could  have.  It  would  be  interestmg  if 
we  could  note  the  effect  on  brain  development.  The  cranial  capacity 
has  been  probably  interfered  with,  and  I  wonder  if  Dr.  Baker  made  any 
comparative  measurements  of  a  rabbit  at  that  same  age,  as  that  of  the 
rabbit  that  was  not  normal. 

I  did  not  make  a  measurement  in  the  sense  of  a 

Df.  Bakef.  measurement,  but   I   did   in  weight.     I  filled   those 

skulls  with  fine  bird  shot,  and  then  I  poured  the 
shot  out  and  weighed  the  skull  contents.  One  of  the  rabbits  operated 
on  showed  a  brain  capacity  much  less  than  the  control  animal ;  and  in 
the  other  the  weight  was  the  same,  but  there  is  a  question  of  sex  that 
enters  in  here,  and  I  do  not  dare  to  make  a  definite  deduction.  I  want 
to  prove  that  interfering  with  the  occlusion  in  this  way  does  cause  a 
variation  in  the  development  of  the  brain  capacity.  This  is  a  prelim- 
inary experiment  only. 

A  study  of  craniology  shows  a  great  difference 

Dr.  (Urigbt.  in  the  capacity  of  different  skulls,  particularly  those 
of  the  Aborigines.  The  Icelander  has  a  skull  of 
about  the  same  capacity  as  our  own,  although  he  is  not  of  an  educated 
race.  In  the  Aborigines  we  find  but  few  deviated  septums.  When  we 
do  find  them  they  are  usually  the  result  of  traumatism.  In  one  hundred 
skulls  of  Indians  in  Wisconsin,  which  were  in  my  possession  at  one  time, 
I  found  no  instance  of  a  deviated  septum,  nor  of  a  high  dental  arch, 
except  such  as  came  from  traumatism.  In  specimens  I  have  noted  in  Lon- 
don, Berlin  and  Vienna,  it  is  shown  that  the  Aboriginal  races  are  not  heir 
to  such  malformations,  malocclusions,  deviated  septums,  etc.,  as  is  the 
•Caucasian  race.  In  working  two  years  ago  last  winter  with  Hurst,  the 
first  assistant  of  Dr.  Hyatt,  we  wished  to  get  an  answer  from  different 
men  of  large  experience  as  to  this  matter.  We  wrote  to  eminent  rhinol- 
•ogists,  etc.,  asking,  "Do  you  find  that  the  negro,  after  one  or  two  genera- 
tions of  habitation  in  the  unhygienic  surroundings  of  your  city,  has 
developed  the  same  number  of  malformed  septums  and  high  dental 
arches  as  the  white  child?"  and  invariably  the  answer  came  that  they 
■did  not.  The  negro,  with  near  relation  to  the  Aborigines,  has  not  been 
grinding  and  cooking  his  food  too  well,  and  saving  himself  too  much 
labor  in  the  preparation  of  his  food  as  we  have ;  he  has  not  slept  in  the 
overheated  bed  chambers,  and  subjugated  the  nasal  mucous  membrane 
to  a  variation  of  80  or  90  degrees  as  he  goes  out  in  the  morning,  and 
"he  has  developed  his  breathing  capacity  by  doing  his  errands  on  his  own 
legs  instead  of  using  the  street-car,  and  consequently  he  does  not  have 
•need  for  the  orthodontist  as  the  whites  have. 


It  seems  to  me  that  all  the  way  along  we  have 
Dr.  6.  n.  BO0ue.  been  putting  our  cart  before  the  horse.  Don't  you 
think,  Dr.  Wright,  that  the  pictures  which  Dr.  Cryer 
exhibits  of  malformed,  or  misplaced,  antra,  show  a  failure  in  the  per- 
formance of  function  on  the  side  where  the  diminution  exists?  And 
then  don't  you  think  that  in  the  light  of  recent  developments,  the  "Baker 
developments,"  if  you  please,  that  where  we  noted  phenomena  that  we 
have  all  seen  in  the  faces  of  our  patients,  and  noted  on  our  records,  not 
knowing  just  what  to  attribute  them  to,  may  we  not  hereafter  attribute 
them  with  much  more  accuracy  to  the  failure  of  the  performance  of 
function  further  back,  in  the  process  of  development? 

Referring  again  to  Dr.  Baker's  rabbits,  showing  the  tempero-maxil- 
lary  articulation  on  the  right  side,  there  is  no  doubt  that  they  failed  to 
develop  on  that  side.  In  those  specimens,  the  failure  of  development  is 
marked :  it  is  not  a  fancy,  and  lest  it  be  looked  on  as  a  fancy  Dr.  Baker 
has  drawn  mathematical  lines,  and  you  cannot  question  them. 

There  has  been  a  great  deal  written  on  these  subjects,  but  most  of 
it  has  not  been  demonstrated :  we  cannot  reach  any  point  where  we  can 
say  we  have  proven  anything,  but  there  is  a  lot  of  accumulated  evidence, 
going  to  show  that  Dr.  Wright  was  correct  five  minutes  ago  when  speak- 
ing of  the  negro  and  malformed  septa.  It  has  been  pretty  well  demon- 
strated that  the  development  of  bone  is  promoted  by  the  exercise  of  the 
function  of  the  muscles  attached  to  those  bones.  When  the  Scotch 
fisherman  at  eighty  has  good  teeth,  and  his  daughter  wears  artificial 
ones,  there  is  a  reason ;  and  when  the  same  thing  is  true  in  Sweden  and 
Norway  and  partially  true  in  other  countries,  we  begin  to  think  of  the 
reason  again,  and  whenever  I  try  to  follow  the  matter  up  at  all  (and 
Dr.  Baker  has  spurred  me  on),  I  find  that  invariably  where  these  people 
have  lost  their  teeth  comparatively  early  in  life,  they  have  failed  in 
childhood  to  masticate  hard  food.  A  gentleman  with  whom  I  crossed 
the  water  a  few  years  ago,  Dr.  Shannon  of  Seattle,  was  one  of  eight 
children,  who  from  the  mother's  breast  were  immediately  set  at  the  table 
and  allowed  to  take  crusts,  and  bite  on  large  pieces  of  meat,  and  gnaw 
chop  bones,  and  he  said  that  not  one  of  the  eight  had  any  difficulty  with 
the  eustachian  tubes,  the  eyes,  nose  or  dental  arches,  and  that  for  twenty 
years  not  one  of  his  family  had  ever  required  the  services  of  the  dentist. 
and  he  himself  not  until  thirty,  and  then  to  lance  the  gum  over  a  wisdom 
tooth.  He  said  the  same  thing  was  probably  true  of  all  those  of  whom 
he  had  any  knowledge  in  the  village  where  he  lived.  All  of  this  is 
cumulative  evidence. 

Dr.  Grenfel,  the  Labrador  Medical  Missionary,  told  me  personally 
that  something  more  than  fifty  per  cent,  of  his  Labradorians   are  now 

99 


affected  with  adenoids,  which  perhaps  is  a  step  in  advance  in  the  knowl- 
edge of  that  locality. 

At  the  State  Capitol  we  have  between  sixty  and 

Dr.  Ulriflbt.  seventy  skulls  of  cliff  dwellers,  and  you  gentlemen 

might  find  them  interesting  to  study  and  note  the 
development  of  the  dental  arches  of  those  who  are  probably  as  nearly 
Aborigines  as  any  specimens  we  have  in  America.  They  may  be  seen 
in  the  basement  of  the  Capitol  at  any  time  you  go  up  there.  The  keeper 
in  charge  will  give  you  full  right  to  look  them  over. 

Mr,  President  and  Gentlemen:  I  realize,  as 
Df.  lU,  3.  Brady.  you  must  do,  that  when  we  begm  to  discuss  subjects 
of  this  kind  we  are  getting  into  pretty  deep  water. 
However,  if  we  all  hesitated  to  go  in  deep  water,  none  of  us  would  ever 
learn  to  swim.  Everything  we  are  able  to  add  to  the  general  stock  of 
knowledge  counts  for  something,  though  it  may  be  about  something  on 
which  our  knowledge  will  never  be  complete. 

We  realize  that  no  one  man  can  compass  all  we  may  wish  to  know 
of  a  subject,  hence  the  value  of  two  discussions  pertainmg  to  the  same 
thing.  I  have  been  much  interested  in  the  pictures  and  remarks  of  Dr. 
Baker,  and  the  excellent  and  scholarly  paper  of  Dr.  Wright,  not  only 
because  of  the  intrinsic  value  of  each,  but  also  because  they  are  along 
the  line  of  certain  investigations  I  have  made  myself — very  limited  com- 
pared to  what  I  wish  they  were — and  all  bearmg  upon  the  same  ques- 
tion, i.e.,  what  controls  or  influences  the  growth  of  the  bones  of  the  face 
and  skull. 

We  know  these  bones  do  not  always  grow  alike ;  there  can  be  no 
question  on  that  point.  We  have  all  seen  and  wondered  over  wide  de- 
partures from  the  usual  form.  In  searching  for  the  causes  of  these 
variations,  there  are  many  different  things  to  consider.  It  is  with  con- 
siderable pride  that  I  note  we  have  got  away  from  many  of  the  old 
ideas  prevailing  about  deformities  of  bones  of  the  face;  from  the  old 
belief  of  heredity  of  such  things;  from  the  old  supposition  that  sucking^ 
the  thumb  is  the  cause  of  so  much  malocclusion,  and  many  other  things 
equally  unproven  by  observation  and  reasoning. 

It  is  the  belief  of  some  that  adenoids  are  responsible  for  almost 
everything  in  the  way  of  non-development  of  the  face,  but  adenoids 
alone  is  not  a  satisfactory  explanation.  We  must  go  deeper  than  that ;. 
to  understand  development  and  non-development,  we  must  consider  the 
normal  performance  of  function — the  normal  use  to  which  a  part  or 
organ  is  put.  The  exhibition  by  Dr.  Baker  shows  the  effects  of  normal 
use  most  decidedly.  If  we  study  deeply  into  bad  malformation^  con- 
nected with  adenoids,  we  will  find  that  the  adenoid  enlargement  proper 
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is  only  one  of  the  contributing  causes  to  the  general  condition.  The  use 
which  nature  intended,  producing  the  stimulation  necessary  for  growth, 
has  not  been  given. 

It  is  intendeil  by  nature  that  air  shall  be  taken  freely  through  the 
nasal  opening,  and  that  this  air  should  be  warmed  and  moistened  thereby. 
This  calls  for  a  constant  blood  and  lymph  supply  to  the  lining  of  the 
upper  respiratory  tract,  and  then  follows  a  constant  reaction  upon  those 
tissues  by  their  performance  of  this  their  natural  function.  The  presence 
of  adenoids  interferes  with  nasal  respiration,  and  the  function  of  numer- 
ous tissues  is  but  scantily  performed — again  disuse,  with  consequent 
lack  of  development. 

Xasal  respiration  normally  produces  ventilation  of  all  the  connected 
sinuses,  and  lack  of  this  ventilation  has  a  considerable  effect  upon  de- 
velopment, especially  as  the  only  function  of  these  various  cells  and 
sinuses  is  to  contain  air,  so  far  as  we  know.  When  the  air  contents  are 
not  normally  swirling  in  and  out  with  every  breath,  they  fail  to  de- 
velop, just  as  the  lungs  fail  to  grow  when  not  given  full  use. 

The  bones  of  the  skull  develop  after  laws  of  their  own.  The  brain 
development  and  skull  development  always  coincide.  So  far  as  we 
know,  no  outside  influences  affect  the  skull  development,  unless  its 
growth  is  accidentally  or  intentionally  changed,  as,  for  instance,  the 
compression  between  boards  by  certain  tribes  of  Indians  for  purposes 
of  beauty — that  is,  beauty  according  to  their  standards.  But  the  bones 
of  the  face  are  different.  They  are  simply  plastered  on  the  skull,  and 
use  or  disuse  is  one  of  the  most  potent  factors  in  developing  them. 

Of  course,  our  friend  Talbot  does  not  agree  with  this,  and  explains 
every  lack  of  development  from  the  standpoint  of  degeneracy.  Whether 
there  is  anything  in  the  brain  and  nervous  system  that  dominates  the 
development  of  the  bones  of  the  face  is  entirely  beyond  me  to  say.  I 
have  asked  many  neurologists  that  question,  and  they  have  all  avoided 
a  direct  reply.  When  connected  with  the  State  University  of  Iowa  I 
inquired  of  several  biologists  as  to  the  exact  control  the  nervous  system 
exercises  over  the  development  of  the  various  organs,  and  to  my  sur- 
prise they  told  me  it  has  little  or  no  influence  until  the  body  of  any 
animal  is  well  formed ;  that  the  nervous  system  is  very  incompletely 
developed  until  the  body  and  organs  are  well  modeled,  and  that  it  is 
a  very  debatable  question  whether  the  nervous  system  ever  governs 
development  beyond  influencing  tissue  nutrition  through  the  trophic 
fibers.  That  rather  demolishes  the  theory  that  abnormal  brain  develop- 
ment controls,  or  is  responsible  for,  unusual  or  abnormal  bones  of  the 
face. 

I  am  sorry  I  cannot  discuss  a  matter  of  this  importance  more  in- 
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telligently.  Some  time  I  hope  to  bring  something  along  this  same  line 
before  this  Society,  and  show  the  growth  of  the  face  by  a  series  of 
moving  pictures.  Possibly  I  am  too  ambitious  in  aspiring  to  this,  but  I 
shall  never  be  really  happy  until  the  growth  of  the  face  is  actually 
shown  on  the  screen  before  us. 

Dr.  Brady  suggested  that  the  brain  may  have 
Dr.  TcdmpUl,         something  to  do  with  the  development  of  the  jaws, 

face,  and  skull.  I  wish  to  add  that  if  we  had  a 
scientific  knowledge  of  the  glands  and  their  functions  it  would  be  bene- 
ficial. We  know  that  the  glands  play  an  important  part  in  the  develop- 
ment of  the  body,  physically  and  mentally. 

1  would  like  to  ask  the  last  speaker  if  he  has 
Dr.  Baker.  read  the  work  of  Geo.  H.  Wright,  of  Boston,  on  the 

Tonsil  and  Its  Relation  to  the  Teeth?  It  is  a  very 
fine  article. 

Dr.  Bogue's  work  has  been  one  of  the  factors  stimulating  me  to 
undertake  this  investigation.  He  told  us  all  things  ten  or  twelve  years 
ago  that  we  did  not  believe  at  the  time.  I  did  not  believe  that  normal 
occlusion  was  necessary  to  the  normal  development  of  the  skull:  I  said 
Dr.  Bogue  was  a  "faddist!"  He  is  right.  You  must  have  normal  occlu- 
sion to  have  the  normal  muscular  pull,  and  you  must  have  the  fulcrum 
normal.  Of  course,  you  must  realize  from  what  I  have  said  that  I  am  a 
great  believer  in  Darwin's  work.  I  am  just  beginning  this  study.  There 
are  many  problems  to  solve,  and  when  I  get  to  be  sixty  or  seventy  years 
old,  if  I  work  until  then,  I  may  say  something  more  definite  than  to-day. 
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IHal-f ormed  Bones  of  the  face  fl$  a  Cause  oT  Brain  Inactivity. 


By  G.  1\I.  Wright,  M.D..  Denver,  Colo. 


In  this  consideration  of  brain  inactivity,  it  will  be  my  purpose  to  study 
the  changes  taking  place  within  the  cranium,  which  are  a  direct  cause  of 
aprosexia,  and  to  show  zvhy  and  how  malformations,  which  interfere  with 
the  normal  performance  of  the  physiological  functions  of  the  accessory 
sinuses  of  the  nose,  together  with  an  interference  with  the  lymphatic  cir- 
culation within  the  nasal  fossae,  are  directly  responsible  for  such  inter- 
cranial  conditions. 

We  have  believed  up  to  the  last  few  years  that  the  mental  lethargy 
attendant  upon  nasal  obstruction  is  due  to  the  want  of  oxygen  in  the  blood. 
This  explanation,  which  I  believe  to  be  erroneous,  we  have  accepted  be- 
cause of  a  lack  of  knowledge,  both  as  to  anatomical  construction  and 
physiological  functions  of  the  nose  and  accessory  sinuses. 

A  true  explanation  of  the  mental  condition  following  nasal  obstruc- 
tion, I  believe,  will  be  found  in  the  interference  with  two  important  phys- 
iological functions ;  namely,  the  lymphatic  and  venous  circulation  of  the 
nose  and  accessory  sinuses,  so  intimately  connected  with  that  of  the  base 
of  the  brain. 

Physiologists  agree  that  a  moderate  pressure  on  the  brain,  i.  e.,  not 
enough  to  cause  vertigo,  loss  of  consciousness,  etc..  may  produce  disturb- 
ances of  the  nutrition  of  the  brain  with  consecutive  phenomena,  such  as 
slight  headaches,  feeling  of  dullness,  muscular  weakness,  etc..  so  that  if  we 
can  prove  that  such  malformations  as  deflected  septums.  enlarged  turbin- 
ates, high  dental  arches  that  allow  the  roof  of  the  mouth  to  usurp  territory 
which  should  belong  to  the  nasal  fossae,  retard  the  lymphatic  and  venous 
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circulation  within  the  nose  and  sinuses,  and  that  this  circulation  is  so  in- 
timately connected  with  that  of  the  base  of  the  brain  that  it,  per  se,  must 
also  be  affected  and  cause  pressure,  we  will,  in  a  great  measure,  have 
explained  the  reason  for  brain  inactivity  in  these  cases.  To  this  end,  let 
us  study  the  anatomy  of  these  parts  and  their  relation  to  cerebral  circu- 
lation. 

Anatomists  have  known  for  hundreds  of  years 

Hnatomv  of  °^  ^^^  existence  of  the  pneumatic  spaces.     It  is  in- 

$inu$C$.  teresting  to  review  the  works  of  the  early  anatomists : 

Tallopius,  1542;  Bartholini,  1655;  Willis,  1664; 
Eustachius,  1717;  Vasalius,  1725;  Winslow,  1732;  Morganii,  1779; 
Bechat,  1819,  and  Cruveilhier,  whom  Gray  quotes  so  extensively,  and  note 
the  descriptions  given  of,  and  reasons  advanced  for  the  existence  of  these 
pneumatic  spaces.  (Here  I  wish  to  take  occasion  to  thank  Dr.  S.  W. 
Hartt,  of  this  city,  for  his  kindness  in  allowing  me  access  to  his  anatomical 
library,  which  I  believe  to  be  one  of  the  most  complete  in  America.) 

Later  anatomists  seem  to  have  been  content  to  accept  the  belief  that 
the  pneumatic  spaces  are  of  but  little  importance,  and  follow  the  descrip- 
tion of  those  who  had  gone  before,  so  that  it  was  during  the  last  century 
that  we  got  our  first  accurate  description  of  all  these  spaces,  and  their 
communication  with  the  nose. 

In  as  estimable  a  work  as  Daniel  Eisendrath's  Clinical  Anatomy, 
edition  of  1903,  page  93,  we  read  under  "Internal  Nose" :  "It  has  open- 
ings in  its  lateral  walls  into  the  pneumatic  cavities,  or  accessory  sinuses, 
situated  in  the  bones  of  the  face  and  skull.  The  exact  function  of  these 
accessory  sinuses  is  not  clear.  In  their  development,  they  probably  aid 
through  giving  the  facial  bones  an  opportunity  to  grow  without  increasing 
their  bulk."  This  seems  to  have  been  the  most  prevalent  excuse  given  for 
nature  having  created  these  spaces. 

Ambrose  Pare,  in  his  work  on  surgery,  states  that  penetrating  wounds 
of  the  forehead  in  which  bubbles  of  air  come  through  when  the  patient 
holds  his  nose  and  blows,  stand  a  much  better  chance  of  recovery  than 
others. 

It  seems   as  though   physiologists   should   have 
jjnyj  given  more  thought  to  sinus  respiration  than  they 

Respiration.  have,  when  we  take  into  consideration  the  numerous 

instances  of  foreign  substances  which  have  been 
breathed  up  into  the  frontal  sinus,  thereby  calling  attention  to  the  fact 
that  air  was  drawn  up  in  the  sinus. 

Foreign  bodies  enter  the  frontal  sinus  through  the  natural  channel. 
{Reference  Hand-hook  of  the  Medical  Sciences,  Vol.  3,  page  260.)  A 
notable  instance  is  recorded  by  Gross  of  a  child  who  lost  its  life  from 
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irritation  caused  by  the  development  in  the  frontal  sinus  of  an  immense 
number  of  spiders,  the  parent  of  which  had  been  inhaled  while  the  child 
was  smcllin<,f  a  llower.  The  ova  of  insects  are  inhaled  directly  into  the 
sinuses  from  fruit  and  flowers,  upon  which  they  have  been  deposited.  This 
is  said  to  occur  particularly  in  India,  and  the  disease  thus  set  up  is  called 
"Peenash."  Such  instances  should  prove  that  there  is  a  sinus  respiration, 
and  investigation  will  show  that  it  has  an  important  physiological  function. 

Anatomists  claim  that  the  majority  of  adults  have  deviated  septums. 
Zuckenkandl  found  240  in  examining  370  people,  and  McClellan,  in  his 
Regional  .■liiatoiiiy,  edition  1901,  says  of  the  frontal  sinus:  "They  are 
usually  unsymmetrical,  the  larger  being  on  the  side  from  which  the  nasal 
septum  is  bent,"  which  I  would  construe  as  proof  that  it  is  necessary  that 
the  formation  be  such  as  to  make  it  possible  for  a  free  column  of  air,  not 
unduly  obstructed,  to  enter  the  sinus,  in  order  to  allow  them  to  make  a 
normal  development. 

Before  going  into  the  physiology  of  sinus  res- 
Ucnous  System  piration,  that  we  may  be  in  a  position  to  more  clearly 

Of  the  Sinuses.  appreciate  the  importance  of  its  relation  to  the  venous 

circulation  of  the  brain,  let  us  review  the  anatomy  of 
the  emissary  veins  connecting  these  sinuses  and  the  posterior  pharynx 
with  the  basilar  venous  circulation.  Anatomists  not  long  ago  were  quite 
united  in  claiming  that  the  forainen  caecum  closed  at  birth.  The  Refer- 
ence Hand-hook  of  the  Medical  Sciences,  Vol.  3,  page  243,  says :  "The 
foramen  caecum  in  foetal  life  furnishes  a  communication  between  the 
longitudinal  sinus  and  the  veins  of  the  frontal  sinus,  ethmoidal  bone  and 
nose,  rarely,  if  ever,  observed  in  the  adult;"  while  McClellan's  edition  of 
1901  says:  "A  connection  exists  more  often  than  is  supposed  between  the 
veins  of  the  nasal  fossae  and  the  front  part  of  the  longitudinal  sinus 
through  the  foramen  caecum,  which  in  such  cases  is  not  closed."  Again, 
on  page  115,  he  says:  "In  children,  there  is  almost  always  a  communica- 
tion between  the  nasal  veins  and  the  superior  longitudinal  sinus  through 
the  foramen  caecum.  This  is  usually  closed  about  puberty,  but  may  con- 
tinue in  the  adult." 

Cunningham's  anatomy,  edition  1906,  says:  "The  superior  longi- 
tudinal sinus  commences  in  the  anterior  fossae  of  the  cranium  at  the 
crista  galli,  wdiere  it  communicates  through  the  foramen  caecum  with  the 
veins  of  the  nasal  cavity,  or  with  the  angular  veins."  Again,  of  the  emis- 
sary veins,  Cunningham  says  :  "The  cavernous  sinus  communicated  with 
the  pterygoid  plexus  in  the  zygomatic  fossae  by  an  emissary  vein,  which 
passes  either  through  the  foramen  ovale  or  through  the  foramen  vcsalii." 

Morris's  Anatomy,  edition  of  1907,  says:  "The  cranial  blood  sinuses 
are  continuous  on  the  one  hand,  with  the  meningeal  veins,  and  on  the 
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other  hand,  with  the  veins  outside  the  cranial  wall.  The  vessels  which 
establish  communication  between  the  blood  and  sinuses  and  the  extra 
cranial  veins,  are  referred  to  collectively  as  emissary  veins.  They  possibly 
help  maintain  the  regularity  of  the  cranial  circulation,  and  they  have, 
therefore,  a  certain  amount  of  practical  importance." 

This  is  the  first  instance  I  have  found  of  an  anatomist  calling  atten- 
tion to  the  importance  of  the  emissary  veins,  because  of  their  influence  on 
cranial  circulation.  We  have,  then,  supplying  these  parts,  an  emissary 
vein  passing  from  the  superior  sagittal  sinus  through  the  foramen  caecum, 
and  communicating  with  the  veins  of  the  roof  of  the  nose,  or  through  the 
nasal  bones  with  the  angular  veins;  other  emissary  veins  pass  from  the 
pharyngeal  plexus,  supplying  the  posterior  pharynx  through  the  foramen 
ovale  or  the  foramen  vesalii  to  the  cavernous  plexus,  and  the  anterior  and 
posterior  ethmoidal  veins  have  direct  communication  with  the  veins  at  the 
base  of  the  brain  through  the  cavernous  plexus. 

Let  us  see,  then,  the  influence  of  sinus  respira- 

Tnflucncc  of  ^^°"   ^^   these   thin  walled   extra-  and  intra-cranial 

Sinus   Kcsplratlon.      veins.    We  know  that  the  column  of  air  which,  during 
apnea,   is  under  the  same  pressure  as  that  of  the 
atmosphere,  has  a  negative  pressure  when  forced  from  the  trachea  up- 
ward, and  makes  room  for  external  air  to  rush  in  and  take  its  place. 

This  change  of  air  pressure  must  afifect  the  air  within  the  accessory 
sinuses,  and  in  these,  as  well  as  the  nose,  a  change  of  pressure  is  observed 
during  expiration.  It  is  at  this  moment  that  the  sinuses  assume  a  physio- 
logical importance. 

During  inspiration,  the  air  is  drawn  out  of  the  sinuses  and  a  negative 
pressure  (less  the  atmospheric)  is  produced,  therefore  emptying  the  eth- 
moidal and  other  emissary  veins,  at  every  inspiration,  through  this  pump 
action  of  the  pressure  and  release  of  pressure  on  these  veins,  and  through 
them  the  longitudinal  sinus  and  cavernous  plexus.  When  the  nose  be- 
comes so  obstructed  by  malformations  that  air  does  not  pass  through  it, 
this  mechanism  is  interfered  with,  and  venous  hyperemia  of  the  meninges 
is  produced,  forming  an  important  factor  in  the  aprosexia  of  these  cases. 

Leaving  the  venous  circulation  and  considering 

CynipbatiCS.  the   lymphatic,   the   same   causes    that   produce   the 

venous  stasis  will  produce  lymphatic  stagnation.  It 
has  been  recently  shown  by  Ceuno  and  Andri  that  the  peri-meningeal 
spaces  communicate  with  the  lymphatics  of  the  nasal  fossae  across  the 
cribriform  plate  of  the  ethmoid  by  canals,  which  are  independent  of  those 
for  the  sheaths  of  the  olfactory  nerve. 

This  intimate  relation  between  the  lymphatics  of  the  nose  and  base 
of  the  brain  we  now  believe  explains  the  meningitis  met  with  in  scarlet 
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fever  and  congenital  syphilis,  as  well  as  tubercular  meningitis  from  direct 
infection.  Strauss  has  found  Koch's  bacillus  in  the  nasal  cavities  of  chil- 
dren dying  from  tubercular  meningitis. 

Tilly  says  that,  "direct  communication  between  the  lymphatics  of  the 
olfactory  region  and  the  basal  lymphatics  of  the  dura  mater  has  been 
demonstrated  beyond  a  doubt."  So  it  is  certainly  not  an  unreasonable 
theory,  that  the  interference  with  the  lymphatic  circulation  in  the  nasal 
fossae,  so  closely  connected  with  that  of  the  base  of  the  brain,  plays  a  very 
important  part  in  the  stagnation  of  the  meningeal  lymph  circulation,  and, 
consequent  brain  inactivity. 

Grunwall  says :  "This  vacant  stare  found  in  these  cases  corresponds 
perfectly  with  the  psychic  abnormality,  and  is  due  in  the  brain  to  stagna- 
tion of  lymph  at  the  base  of  the  skull,  which  always  accompanies  nasal 
obstruction."  This  lymphatic  stagnation,  then,  we  must  admit,  plays  an 
important  part  in  this  sequella  of  nasal  obstruction,  and  as  we  gain  a  more 
thorough  understanding  of  the  physiological  relation  of  the  venous  and 
lymphatic  circulation  of  the  nose  and  accessory  sinuses  and  their  relation 
to  that  of  the  brain,  I  believe  w^e  will  get  to  more  thoroughly  understand 
the  pathologic  phenomena  producing  the  marked  mental  lethargy  in  these 
cases. 


Discussion  of  Dr.  Ulridftt's  Paper. 

Mr.  President  and  Gentlemen:     I  looked  for  all 
Dr.  Bogue.  the  little  defects  I  could  find  in  this  paper  on  the 

train,  and  was  strongly  reminded  of  two  priests  in 
Sunday-school,  one  of  whom  asked  his  little  pupil  if  she  knew  about  the 
sacrament  of  matrimony.  She  thought  she  did.  He  asked  her  to  describe 
it.  She  said  it  was  "a  condition  in  which  souls  suffer  for  a  time  to  pre- 
pare them  for  a  better  state."  One  priest  said,  "Do  not  say  that."  The 
other  priest  said,  "Let  her  alone,  brother,  she  may  be  right  for  all  you 
and  I  know."  I  do  not  feel  willing  to  take  issue  with  Dr.  Wright  in  his 
assumption  of  brain  inactivity  in  the  first  part  of  his  paper,  because,  as 
the  priest  says,  "He  may  be  right  for  all  you  and  I  know%"  but  I  want  to 
learn  if  he  intended  to  include  the  palate  bones  among  the  bones  of  the 
face,  for  he  speaks  of  the  changes  taking  place  in  the  bones  of  the  cranium. 
If  he  includes  the  bones  of  the  palate,  I  should  question  the  correctness 
of  his  assumption.  A  cleft  palate  patient  I  had  a  few  years  ago  was  suffi- 
ciently active  in  brain  to  found  two  newspapers  in  New  York  City,  one 
of  which  The  Mail,  still  survives. 

Two  or  three  minutes  ago  Dr.  Wright  brought  up  this  sentence,  "All 
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large  frontal  sinuses  being  on  the  side  from  which  the  nasal  septum  is 
bent."  There  is  another  instance  where,  as  stated  yesterday,  the  cart  is 
before  the  horse.  The  frontal  sinuses  to  which  Dr.  Cryer  is  constantly 
calling  attention  varies  in  size,  to  be  sure,  and  the  fact  exists  that  the 
larger  frontal  sinus  is  on  the  side  from  which  the  nasal  septum  is  bent, 
but  how  did  it  become  bent  ?  That  is  the  point,  and  Dr.  Wright  has  hit 
that  point.  It  is  from  disuse,  as  Dr.  Baker  has  been  trying  to  learn  along 
a  little  different  line. 

The  knowledge  we  have  on  this  subject  of  brain  inactivity  is  neces- 
sarily limited,  and  nearly  all  empirical,  but  we  have  a  large  number  of 
contributory  facts  going  to  show  the  correctness  of  the  reasoning  that 
connects  defective  bones  of  the  face  and  head  with  brain  inactivity  or 
brain  perversion.  The  most  recent  investigation  shows  the  growth  of 
bone  largely  dependent  on  the  functional  activity  of  the  muscles  having 
their  insertion  in  the  bones.  I  allude  to  Dr.  Baker's  experiments  on  the 
two  rabbits,  and  quote  it :  His  two  rabbits  had  the  teeth  from  one  side 
ground  down  so  that  mastication  on  that  side  was  impossible :  function 
on  that  side  was  not  fulfilled.  These  conditions  were  maintained  seven 
months,  and  then  the  whole  litter  was  killed,  and  the  skulls  cleaned  for 
examination.  The  two  mutilated  ones  were  found  to  have  the  mandible 
much  smaller  on  the  mutilated  side,  causing  deflection  to  that  side.  These 
deflections  were  shared  by  the  upper  maxillary  and  nasal  passages  as  well, 
which  were  both  smaller  on  the  mutilated  side  than  on  the  other,  causing 
necessarily  from  that  smallness  curvature  of  the  nasal  septum :  a  mechan- 
ical matter.  This  diminution  of  size  continued  right  on  up  to  the  skull, 
the  mesial  suture  of  which  was  deflected  toward  the  right  side,  and  the 
whole  brain  cavity  on  that  side  was  visibly  smaller  than  on  the  other  side. 
The  weight  of  these  two  skulls  was  less  than  that  of  the  other  skulls  be- 
longing to  the  same  litter,  which  proves  the  necessity  of  the  performance 
of  function  during  the  period  of  growth,  and  the  inevitable  deformity 
resulting  when  this  function  is  interfered  with  or  suspended.  Dr.  Baker 
also  reports  that  this  variation  was  not  confined  entirely  to  the  bones  of 
the  head,  "but  the  bones  of  the  thorax  were  distorted :  the  bones  of  the 
sternum  deviated,  ribs  twisted,  and  there  was  a  spinal  curvature  in  the 
dorsal  region." 

"This  experiment  strongly  indicated  how  important  is  the  masticatory 
equipment  of  man  to  the  development  of  the  head,  and  it  also  brings  fresh 
illustration  of  the  importance  of  the  sadly  neglected  temporary  dentition, 
which  serves  during  the  important  developmental  period  of  childhood." 

In  advocating  "pap,"  Dr.  Holt,  it  seems  to  me,  with  all  due  respect 
to  him,  has  done  a  tremendous  injury  to  the  rising  generation.  I  will 
draw  attention  to  a  case  not  far  away  from  Dr.  Wright's  subject.    A  girl 
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of  four  years,  the  daughter  of  a  surgeon,  was  brought  to  me  straight  from 
Dr.  Holt's  office.  The  child  had  pyorrhea  about  her  temporary  teeth  to 
an  extent  which  I  have  never  seen  equalled  before  or  since.  The  gums 
bled  at  the  slightest  touch,  and  the  child  could  not  chew ;  the  whole  con- 
dition was  lamentable.     Plenty  of  pus  was  present. 

I  would  like  a  little  more  of  the  history  of  that 
Dr.  Tisbcr.  -r  ,,      ,    •       •,,    ,, 

case,  if  the  chair  w:ll  allow. 

I  will  speak  of  it  as  fully  as  I  may  be  allowed. 

Dr.  Boguc.  I  said  to  the  mother,  "I  will  treat  that  little  girl,  but 

I  want  you  to  put  her  on  the  track  of  masticating  her 

food."    "But  she  cannot,"  the  mother  replied.    "But  she  must.    Then  give 

her  the  bones  and  let  her  pick  the  meat  off  the  bones  with  her  teeth." 

"Horrible !"    "Well,  you  may  say  'horrible'  if  you  like,  but  that  is  what  I 

want  you  to  do,  and  I  want  you  to  give  her  gum  to  chew."    "That  is  still 

more  horrible."     "Never  mind,  please  do  what  I  want  you  to  do.     The 

child  is  only  four  years  of  age  and  is  not  in  society."    I  cleansed  the  teeth 

from  tartar,  applied  iodine  (an  aqueous  solution)  and  sulphate  of  zinc  a 

good  deal  stronger  than  Dr.  Ferris  will  advise ;    I  then  put  little  brushes 

in  my  engine  and  scrubbed  the  teeth  with  pumice  stone,  and  allowed  the 

pressure  to  come  against  the  gums  pretty  liberally.     The  child  did  not 

complain.    The  child  began  her  chops  and  her  gum.    I  saw  her  two  weeks 

ago,  and  a  more  perfect  set  of  teeth  in  position,  and  a  more  perfect  set  of 

gums,  I  do  not  want  to  see. 

Dr.  Ottokngui.  How  old  is  she  now? 

Thirteen  or  fourteen  now.     The  child  has  been 
"  '  °  ^    '  made  to  masticate  from  that  day  to  this. 

Dr.  Tisbcr.  ^^''hen  did  the  pyorrhea  disappear? 

Dr.  Bogue.  After  four  or  five  days. 

Dr.  Tisber,  All  discharge  gone  in  four  or  five  days? 

Don't  you  see  I  removed  the  cause  of  the  pus, 

Dr.  Bogue.  cleansed  away  the  tartar,  shrunk  the  gums  down,  and 

by  the  brushing  the  child  lost  all  her  fear  of  the  work, 

and  from  the  moment  the  teeth  were  clean  and  gums  shrunk  down,  they 

stayed  there. 

Dr.  Tisbcr.  \\'as  the  alveolus  involved  ? 

Dr.  Boguc.  It  was  not. 

It  could  not  be  pvorrhea  unless  the  alveolus  was 
D**-  ^^'^'''  involved. 

Pardon  me.     All  of   us   have   to  learn  a  little 
Dr.  Boguc.  something.    The  name  "pyorrhea  alveolaris"  is  Latin, 

and  simply  means  flow  of  pus  from  the  alveolus,  just 
as  gonorrhoea  means  another  flow  of  pus. 
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If  there  is  malformation  of  any  of  the  bones  of  the  face,  that  is  in 
itself  fair  evidence  that  the  function  of  that  part  is  not  being  properly 
performed.  If  any  bone  is  malformed  enough  to  attract  the  attention  of 
its  possessor,  he  fails  to  pay  undivided  attention  to  the  things  around  him, 
and  so  is  less  active  than  those  around  him.  The  malformation  may  be 
of  the  nose,  or  of  the  eustachian  tube,  or  of  the  dental  arches,  and  in  all 
cases  where  the  deformity  is  great  enough  to  cause  physical  discomfort, 
the  result  is  that  the  attention  of  the  individual  is  more  or  less  distracted, 
and  his  normal  development  interfered  with. 

Rev.  Dr.  Travis,  Ph.D.,  has  spent  several  years  investigating  crim- 
inals and  insane,  and  studying  the  works  of  Lombroso  and  Ferri,  the 
famous  Italian  criminologists,  and  his  conclusions  are  summed  up  as  fol- 
lows: "i.  Any  defect  which  occurs  to  the  breathing  organs  of  a  child 
would  tend  to  delay  development.  2.  If  acute,  and  in  the  nose,  it  would 
tend  to  develop  mouth  breathing,  with  its  bad  results  on  mind  and  body. 

3.  If  this  defect  occurred  at  the  critical  age,  with  regard  to  speech  imita- 
tion, etc.,  it  would  delay  these,  and  therefore  make  the  child  backward. 

4.  If  later,  at  first  school  age,  it  would  handicap  learning,  and  perhaps 
make  study  irksome,  and  tend  to  make  natural  exercise,  as  running,  etc., 
irksome,  and  therefore  might  have  serious  results,  not  only  on  mental  and 
physical  development,  but  also  on  moral,  by  making  the  boy  appear  dull, 
thereby  losing  the  respect  of  bright  children,  and  falling  below  his  grade. 
It  would  tend  to  truancy,  and  this  is  one  of  the  broad  roads  to  criminality. 
A  sluggish  and  poorly  developed  body  tends  to  bar  him  from  games,  and 
therefore  from  the  respect  of  boys  who  exercise  their  athletic  powers. 
This,  therefore,  cuts  him  out  of  their  normal  circles  and  puts  him  with 
the  street  gang." 

E.  Ferri,  in  Criminal  Sociology  (page  8),  writes:  "Among  mur- 
derers and  thieves  an  incontestable  inferiority  has  been  noted  in  the  shape 
of  the  head."  This  may  be  because  the  upper  maxillary  is  not  necessarily 
a  facial  bone,  but  because  the  two  bones  have  been  spread  apart  by  the 
mandibular  action  in  utero. 

Drs.  Kingsley  and  Talbot  have  made  many  researches  into  the  mental 
effects  of  cleft  palate,  but  they  do  not  seem  to  have  found  that  that  par- 
ticular defect  is  necessarily  characterized  by  mental  inactivity.  I  have 
myself  met  perhaps  a  dozen  or  more  cleft  palate  cases,  from  ten  years  old 
upward,  but  they  did  not  any  of  them  impress  me  as  being  below  the 
average  in  brain  activity. 

Almost  all  the  crania  examined  are  more  or  less  abnormal,  and  one 
has  but  to  notice  carefully  the  illustrations  of  Cryer's  Anatomy,  which 
is  nearly  all  original  work  done  by  Dr.  Cryer,  to  see  evidences  of  ab- 
normality, and  generally  those  evidences  point  toward  a  diminution  in  the 
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width  of  the  mouth,  and  even  a  seeming  change  in  the  position  of  the 
pneumatic  spaces. 

Dr.  Wright  also  seems  not  content  to  copy  the  statements  of  the  later 
anatomists,  nor  to  accept  the  belief  that  the  pneumatic  spaces  are  not  of 
any  importance.  I  have  had  clinical  experience  in  examining  many  chil- 
dren of  not  more  than  ten  years  of  age,  and  can  safely  assert  that  an 
evident  diminution  in  the  size  of  these  sinuses  is  always  an  evidence  of 
serious  functional  derangement,  either  in  the  immediate  vicinity  of  the 
nose  and  face,  or  in  the  more  important  organs,  the  heart  and  lungs. 

Dr.  Wright  says  anatomists  claim  that  the  majority  of  adults  have 
deviated  nasal  septa,  and  I  venture  to  add  a  little  to  that  testimony.  I 
spent  five  days  in  examining  skulls  in  the  Smithsonian  Institution  in 
Washington,  and  found  only  two  septa  which  merited  being  called  straight, 
and  Dr.  Herdlicka,  the  Curator,  said  he  had  not  found  any  he  could  really 
call  straight;  and  that  has  a  distinct  bearing,  all  the  more  from  the  fact 
that  the  majority  of  those  skulls  were  of  aborigines.  Dr.  Wright  then 
calls  attention  to  the  1907  edition  of  Morris's  Anatomy,  in  which  the 
positions  of  the  cranial  blood  sinuses,  continuous  on  the  one  hand  with 
the  meningeal  veins,  and  on  the  other  with  the  veins  outside  the  cranial 
wall,  are  alluded  to  as  emissary  veins.  The  doctor  points  out  the  changes 
in  air  pressure  taking  place  with  each  respiration.  I  think  we  owe  an 
acknowledgment  to  Dr.  Wright  for  calling  our  attention  to  these  points, 
for  it  has  been  noted  for  ten  or  twelve  years,  or  more,  that  whatever  in- 
terferes with  the  physiological  equilibrium  interferes  with  the  well-being 
of  the  individual  concerned.  While  acknowledging  my  inability  to  dis- 
cuss this  matter  from  the  standpoint  of  independent  knowledge  of  the 
subject,  I  feel  like  saying  to  Dr.  Wright,  "I  accept  your  views  and  ac- 
knowledge the  correctness  of  your  conclusions :  I  always  knew  it,  but 
never  thought  of  it  before !"  I  have  not  known  the  anatomical  fact  shown 
by  Ceuno  and  Andri  that  the  peri-meningeal  spaces  communicate  with  the 
lymphatics  of  the  nasal  fossae  across  the  cribriform  plate  of  the  ethmoid. 
I  am  glad  of  an  explanation  of  the  meningitis  following  upon,  or  co- 
existent with,  scarlet  fever,  which  is  given  to  us  by  pointing  out  the  in- 
timate relation  between  the  lymphatics  of  the  nasal  fossre  and  the  base 
of  the  brain. 

I  talked  so  much  yesterday  about  use  and  disuse, 
Df.  Baker.  that  if  I  am  not  careful  I  will  say  too  much  to-day. 

I  just  want  to  go  over  a  little  of  what  I  pointed  out 
yesterday,  with  reference  to  the  muscular  development,  as  I  said  little 
about  the  development  of  the  muscles.  Here  we  have  a  skull  (indicating 
with  a  skull),  and  note  at  the  base  of  the  brain  all  of  these  eminences  and 
processes.    All  of  those  processes  are  for  a  purpose.     They  are  for  the 
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attachment  of  strong  muscles,  and  they  go  up  to  the  very  base  of  the 
brain,  and  I  believe  that  has  a  great  deal  to  do  with  the  development  of 
that  very  important  organ  encased  in  the  cranial  cavity.  I  also  believe 
that  the  use  of  the  teeth,  the  utilization  of  the  function  of  occlusion,  has 
much  to  do  with  supplying  that  important  organ  with  blood.  I  think  the 
difference  between  a  passive  and  an  active  blood  stream  is  important ;  but 
I  do  not  know.  I  think  the  use  of  these  teeth  bring  a  pure,  arterial  blood 
supply  to  the  brain. 

Now  in  private  conversation  with  Dr.  Wright  this  morning  he  has 
outlined  a  very  basic  experiment,  but  unfortunately  that  experiment  has 
recently  been  undertaken  by  a  Dr.  Anderson,  who  is  also  a  rhinologist. 
He  lives  in  Detroit  or  Buffalo,  I  think.  He  closed  the  nasal  cavities  of 
some  of  the  lower  animals,  and  he  found  that  he  caused  the  same  deflec- 
tion of  the  cranial  bones  that  I  caused  by  interfering  with  the  function  of 
the  teeth,  and  he  found  that  the  bones  of  the  thorax  were  distorted  simi- 
larly to  the  cases  of  my  own.  I  have  been  in  correspondence  with  Dr. 
Anderson,  and  I  hesitated  to  mention  the  fact  that  there  was  a  deformity 
in  the  bones  of  the  thorax  from  my  experiments.  He  said,  "I  believe 
you,  because  I  have  found  the  same  result  from  my  experiments."  An- 
other very  interesting  thing  in  Dr.  Anderson's  experiment  is  that  when 
he  closed  the  nasal  cavities,  and  caused  the  animal  to  breathe  through  the 
mouth,  in  a  short  time  the  dogs  operated  upon  became  old  animals.  The 
hair  came  out,  the  skin  became  wrinkled,  they  were  mangy  and  were  sub- 
ject to  infection.  A  wound  on  one  of  them  became  septic,  and  the  animal 
died  of  septicaemia.  One  of  the  animals  went  through  the  same  process 
of  aging,  but  the  stitches  in  the  nose  pulled  out,  and  in  a  short  time  the 
hair  grew,  the  wrinkles  came  out  of  the  skin,  and  he  was  a  frisky  young 
animal.  That  shows  the  importance  of  normal  nasal  breathing.  This, 
and  the  functions  of  the  oral  cavity,  are  two  of  the  basic  principles  of 
life,  I  think. 

Mr.  President:  Dr.  Wright's  paper  on  "Mal- 
Dr.  Tcdcrspicl.  formed  Bones  of  the  Face  as  a  Cause  of  Brain  In- 
activity," is  instructive  and  interesting,  because  the 
doctor  points  out  the  value  of  equalizing  circulation,  and  we  learn  of 
another  reason  why  abnormalities  of  the  mouth,  jaws,  and  face  should 
be  corrected.  Pathological  conditions  in  any  part  of  the  body  may  retard 
circulation ;  for  instance,  endo-carditis  may  produce  permanent  heart 
lesions,  and  unless  nature  produces  compensation,  there  will  be  venous 
congestion  of  the  liver.  I  may  cite  a  patient  24  years  of  age,  who  had 
been  suffering  from  acute  endo-carditis.  Upon  examination,  we  found 
heart  lesions  without  compensation.  A  short  time  after  that  the  liver 
became  abnormally  enlarged ;  this  was  due  to  passive  congestion,  a  dam- 
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ming  back  of  the  blood.  The  patient  became  emaciated  and  weak,  anrl 
was  not  active  mentally  because  the  circulation  was  interfered  with.  A 
disturbance  of  the  circulation  is  brought  on  by  many  causes,  such  as 
arterial  sclerosis,  tumors,  nephritis,  adhesions,  embuli,  etc.  While  prob- 
ably malformed  bones  of  the  face  have  a  tendency  to  produce  brain  in- 
activity, we  must  not  forget  that  there  are  many  other  causes  which  are 
strong  factors  in  affecting  the  patient  mentally.  It  behooves  us  therefore 
to  always  be  careful  not  to  make  a  snap-shot  diagnosis.  This  frequently 
happens  with   dentists   wlio  call  any  disease  of  the  mouth  pyorrhea;  it 


Fig.    1. 

has  become  a  fashion.  To  successfully  treat  patients  suffering  from 
mouth  diseases,  we  must  be  able  to  make  a  differential  diagnosis  between 
stomatitis,  syphilis,  and  other  diseases,  as  well  as  to  know  the  etiology, 
pathology,  and  prognosis.  Then,  and  then  only,  can  we  begin  to  success- 
fully treat  pyorrhea  and  other  infections  of  the  mouth. 

This  subject,  as  it  has  been  brought  out  by  Dr. 
Dr.    1>awlcy.  Wright,  is  one  of  the  most  interesting  and  important 

that  we  have  had  before  us  in  a  long  time.  The 
question  comes  to  my  mind,  that  when  satisfied  as  to  the  great  influence 
of  the  teeth  in  mastication,  can  we  make  that  so  important  as  to  induce  a 
pleasure  loving  people  to  depart  from  their  easy  ways  in  the  mastication 
of  food  (or  absence  of  it),  and  get  back  into  the  habits  necessary  to 
develop  the  skull  and  brain  to  their  proper  proportions  ?  I  have  been 
satisfied  for  a  number  of  years  that  in  the  present  habits  of  life  of  chil- 
dren, regarding  the  mastication  of  food  through  the  time  of  development 
and  use  of  the  temporary  denture,  neither  the  temporary  nor  the  succeed- 
ing permanent  denture  is  developing,  as  we  naturally  have  expected  it 
would.  All  our  authorities  have  taught  us.  and  all  their  observations  of 
prehistoric  people  have  shown  that  the  temporary  denture  grows  laterally. 
Dr.  Bogue  pointed  out  some  years  ago  that  it  did  not.  in  two  or  three 
cases.  I  have  gathered  lately  some  further  evidence  on  this  subject  that 
may  be  interesting.     I  have  been  fortunate  enough  to  be  able  to  inspect 


113 


cases,  which  have  gone  over  a  period  of  several  years  without  treatment, 
and  I  have  been  astonished  at  the  results. 

Here  is  a  case  (Fig.  i)  which  came  to  me  something  like  five  years 
ago ;  on  the  left  is  the  upper  temporary  arch.  The  occlusion  of  the  tem- 
porary denture  was  perfect,  leaving  out  of  consideration  the  presence  of 
growth  spaces.     I  made  the  models  at  that  time  for  reference,  and  ex- 


Fig.  2. 


Fig.    3. 

pected  the  case  would  be  treated.  It  went  on  for  three  years ;  the  model 
in  the  centre  shows  the  condition  at  that  time.  The  model  on  the  right 
was  made  two  years  later.  That  was  last  June.  I  took  pieces  of  black 
paper  of  the  same  length,  and  pasted  them  across  the  second  temporary 
molar  region.  The  width  of  these  are  practically  the  same.  There  is  not 
enough  difference  to  take  into  consideration.  That  arch  should  be  some- 
thing like  23-100  of  an  inch  wider  than  it  is,  to  form  a  normal  arch. 
There  has  not  been  2-100  of  an  inch  growth  in  five  years. 

In  looking  at  models,  one  should  remember  that  a  short  arch  always 
looks  wider  than  it  really  is.  Thus  some  of  these  cases,  after  the  first 
permanent  molars  have  erupted,  look  wider,  when  accurate  measure- 
ment shows  them  to  be  of  exactly  the  same  width.  So  also  when  the  first 
molars  are  in  place,  unless  you  keep  in  mind  the  appearance  when  the 
second  and  third  have  appeared,  you  are  apt  to  be  greatly  deceived.  The 
only  safe  way  is  resort  to  actual  measurement. 
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Dr.  Wright. 


Give  tlie  lieight  of  the  arch  on  the  left  as  com- 
pared with  that  on  the  right. 

I   have   no  instruments   to  measure  that   accur- 
Dr.  1)awlcy.  ately.     I  doubt  if  there  is  any  difference. 

Here  is  a  case  that  came  to  me  at  the  age  of  si.x. 
(Fig.  2.)    On  the  left  \vc  have  the  upper  temporary  arch  ;  only  one  perma- 


Fi«. 


Fig.    5. 


nent  molar  had  erupted.  The  case  came  to  me  six  years  ago,  and  was 
not  treated.  There  was  distal  occlusion,  and  I  did  not  know  what  to  do 
with  it,  so  did  not  do  anything.  Three  years  later  I  began  to  treat  it.  and 
I  took  these  models,  and  you  see  here  again,  during  the  three  years  there 
has  been  absolutely  no  growth  in  the  temporary  denture. 

In  Fig.  3,  on  the  left,  is  another  case  at  six.  The  first  molars  have 
just  erupted.  On  the  right  is  the  case  at  8.  At  this  stage  the  case  was 
treated,  and  the  arch  widened  about  36-100  of  an  inch.  It  was  a  very 
extreme  expansion.  No  growth  whatever  of  the  ilenture  was  noted  in 
the  temporary  region. 

The  last  two  are  cases  of  abnormal  breathers.  In  Fig.  4  is  the  case 
of  a  child  as  normal  as  any  I  ever  saw.  She  is  the  picture  of  health.  One 
model  was  taken  at  seven  years  of  age.  and  the  other  at  eleven.  There 
has  been  in  this  case  a  slight  growth,  probably  2-100  of  an  inch. 
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(Fig.  5.)  I  have  not  the  complete  history  of  this  case  as  to  breath- 
ing, etc.,  but  my  impression  is  she  had  an  operation  for  adenoids.  Be- 
ginning at  the  left  are  models  taken  at  five,  at  eight  and  at  ten  years  of 
age.  There  has  been  some  growth,  but  it  has  been  less  than  one-quarter 
of  the  amount  of  necessary  growth,  if  we  take  as  a  standard  the  normal 
denture. 

Fig.  6  shows  a  case  at  four  and  again  at  seven.  In  this  case  there 
has  been  absolutely  no  widening  of  the  denture  in  three  years'  time.  In 
length  there  was,  if  anything,  a  slight  shortening,  probably  i-ioo  of  an 
inch.     It  was  necessary  to  widen  the  arch  34-100  of  an  inch. 


Fig.    6. 

The  conclusion  I  would  come  to  is  that  with  our  present  mode  of 
living  and  the  bringing  up  of  children,  lack  of  outdoor  life,  faulty  masti- 
cation of  food,  etc.,  their  dentures  do  not  develop.  Two  of  these  are 
normal  children  and  four  are  abnormal  breathers. 

This  subject  of  lack  of  function  and  develop- 
Dr.  m.  C.  Smitb.  ment,  as  brought  out  yesterday  by  Dr.  Baker  and  to- 
day by  Dr.  Wright,  has  interested  me  very  much,  I 
have  had  an  interesting  case,  the  slides  of  which,  unfortunately,  I  did  not 
think  to  bring  along.  The  case  is  that  of  a  boy  of  twelve  having  decided 
and  marked  assymetery  of  face.  The  occlusion  was  normal  on  the  left 
side,  and  on  the  right  the  temporary  molars  were  in  place  as  well  as  the 
sixth  year  molars ;  all  were  in  decided  infra-occlusion.  The  second  tem- 
porary molar  was  impacted,  being  slightly  below  the  lower  first  molar  on 
the  right  side.  The  long  side  of  the  face  was  the  side  in  infra-occlusion. 
The  left  side  was  the  short  side.  On  that  side  the  occlusion  was  normal 
and  the  muscles  were  working  normally. 

The  point  made  by  Dr.  Baker  that  normal  function  produces  normal 
development  is  important,  but  in  this  case  it  seems  as  though  it  might  be 
the  other  way.  The  long  side  of  the  face  was  the  side  in  infra-occlusion, 
and  the  short  side  had  normal  function.  Whether  due  to  excessive  ossi- 
fication or  the  impaction  of  the  temporary  molars,  I  do  not  know.     By 
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using  the  elastic  ligatures  and  drilling  pits  in  the  buccal  surface  of  the 
temporary  molars,  and  using  from  one  to  three  rubber  ligatures  attached 
from  the  upper  arch,  ligated  to  the  teeth  of  the  upper  arch,  with  hooks  to 
engage  the  lower  temporary  molars,  these  teeth  were  erupted.  The  bicus- 
pids are  now  well  erupted,  but  the  facial  deformity  remains.  The  boy 
seems  to  have  had  excessive  ossification.  A  dentist  tried  to  extract  the 
upper  temporary  molar.  He  could  not  extract  it.  It  may  have  been  due 
to  the  excessive  ossification.  He  has  a  large  and  exceptionally  well  de- 
veloped mandible.  He  is  thirteen  years  of  age  now,  and  this  fall  enters 
the  high  school. 

I  would  like  to  substantiate  Dr.  Hawley's  re- 
Dr.  ntorchousc.  marks  as  to  lack  of  growth,  etc.  My  own  three  little 
girls,  the  oldest  now  twelve  years  of  age,  the  second 
one  eleven,  and  the  youngest  five,  have  given  me  opportunity  for  making 
some  observations.  I  have  watched  the  cases  very  carefully.  The  older 
ones  were  developing  malocclusion  before  I  became  interested  in  ortho- 
dontia to  any  great  extent ;  but  the  five-year-old  I  have  allowed  to  go  on, 
and  it  may  sound  neglectful,  but  I  did  it  because  I  wanted  to  follow  the 
case  and  see  the  result.  She  had  a  tendency  toward  a  very  marked  nar- 
rowing of  the  upper  arch,  as  well  as  the  lower,  and  the  case  went  on  for 
about  one  and  a  half  years.  I  have  not  started  it  as  yet,  but  will  do  so 
on  my  return.  The  arch  has  narrowed  continuously  during  the  past  one 
and  a  half  years.  There  has  been  some  slight  nasal  obstruction,  and  the 
tonsils  are  enlarged.  The  other  two  girls  are  in  perfect  health,  and  have 
been  since  they  were  babes,  and  there  has  not  been  a  particle  of  decay  in 
the  temporary  teeth.  Under-development  has  occurred  in  four  or  five 
years  of  time.  Although  there  was  normal  occlusion  mesio-distally,  there 
was  lack  of  development  buccally.  When  the  incisors  began  to  erupt,  I 
had  to  expand  the  arch  and  correct  the  deformity. 

In  growth  there  is  a  period  of  rest  and  a  period 
Dr.  Tederspid.        of    activity,    and    we   must    not    confuse    that    with 

metabolism,  which  is  normally  constant. 
Dr.  1)awley.  When  are  those  periods? 

No  one  knows,  but  we  do  know  there  is  a  period 
Dr.  fcdertpiel.         of  growth  and  a  period  of  rest.     Men  confuse  that 
with  metabolism. 

While  that  case  of  Dr.  Smith's  is  fresh  in  my 
Dr.  Bahcr.  mind,  I  would  like  to  say  that  with  a  rabbit  we  had 

the  same  thing.  One  side  functionated  and  the  other 
did  not  in  Dr.  Smith's  case,  and  the  longer  side  of  the  face  was  the  dis- 
used side.  I  will  show  something  of  the  same  kind  in  the  case  of  the 
rabbit.     (Showing  slide.)     This  is  the  operated-on  side — the  right  side. 
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The  left  side  is  the  normal  side,  and  note  that  the  inactive  side  is  longer 
than  the  active  side,  which  bears  out  the  theory  of  Dr.  Smith. 

Did  he  not  speak  of  the  vertical  length,  from  the 
Dr.   OttOkngul.        ^^p  ^^  cranium  down? 

The  length  of  the  face  vertically  was  greater  on 
"  the  unused  side  than  on  the  normal  side. 

Although  this  does  not  quite  prove  the  theory, 
Dr.  Baker.  nevertheless  the  operated  side  is  longer  than  the  other, 

but  longer  in  a  different  way  than  stated. 

It  would  be  impossible  to  answer  all  the  ques- 
Dr.  lUrigM.  tions,    or   take   up   the   statements   of   the   different 

speakers  separately.  I  will  take  up  the  most  essential 
points  brought  out,  however.  In  nasal  obstruction  we  can  write  volumes 
of  the  reflexes  that  influence  different  parts  of  the  body,  of  the  different 
detrimental  things,  but  we  will  try  and  stick  to  those  that  cause  brain 
inactivity.  There  is  one  other  thing  I  will  refer  to.  Dr.  Bogue  and  Dr. 
Baker  spoke  of  the  malformed  chest  walls  found  during  their  experi- 
ments. It  would  be  interesting  for  either  of  you  to  secure  a  book  on 
Physical  Diagnosis,  by  Charles  Lyman  Greene,  of  St.  Paul.  He  gives 
in  that  book  a  photograph  of  the  typical  mouth-breather.  He  gives  also 
some  malformed  chest  walls  and  malformed  spinal  columns,  which  are 
interesting.  He  figures  that  all  pigeon-breasted  children  will  be  found  to 
have  had  during  the  developmental  stage,  trouble  with  the  nasal  passages, 
and  that  the  malformation  of  the  chest  is  generally  a  sequela  of  such 
conditions.  Dr.  Bogue  points  out  that  malformations  are  produced  from 
a  lack  of  functional  development.  I  think  he  has  hit  the  nail  on  the  head. 
Exercise  and  get  away  from  this  nice,  dainty  way  of  living  in  which  the 
children  are  not  to  be  asked  to  exercise  themselves.  Make  them  work: 
work  develops  them. 

Speaking  of  Dr.  Cronin  made  me  think  that  he  found  in  his  sta- 
tistics of  the  school  children  of  New  York,  in  an  examination  of  99,900 
children  in  Manhattan,  that  about  ten  per  cent,  were  afflicted  with  nasal 
obstruction  to  such  an  extent  that  they  should  be  operated  on.  The  great- 
est proportion  were  suffering  from  nasal  obstructions,  causing  the  various 
eye  diseases,  etc. 

Dr.  Bogue  referred  to  the  straight  septum.  The  cases  I  referred  to 
were  those  deviated  to  such  an  extent  that  they  could  be  benefited  by  an 
operation.  I  find  no  perfect  specimens  of  anything  anatomical  that  I  have 
ever  seen.  The  development  of  the  arches,  as  illustrated  by  Dr.  Hawley, 
was  very  interesting  to  me.  I  have  been  watching  some  of  the  models 
from  Dr.  Ketcham's  office  with  relation  to  this  same  condition. 
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tbe  Radiograph  in  Ortbcdontla. 


A.   H.  Ketcham,  D.D.S.,  Denver,   Colorado. 


The  Roentgen  ray  in  combination  with  the  photographic  emulsion 
has  proved  of  great  value  to  the  physician  and  surgeon,  and  as  the  con- 
ditions confronting  the  orthodontist  in  diagnosis  are  often  quite  as 
obscure,  I  believe  that  orthodontists  generally  would  find  it  of  great 
advantage  to  make  more  frequent  use  of  the  radiograph.  Not  only  in 
determining  whether  an  unerupted  tooth  is  present,  or  to  show  its  posi- 
tion when  present,  is  the  radiograph  invaluable,  but  as  we  will  see  later, 
it  may  be  possible  to  settle  some  questions  about  methods  of  treatment 
which  have  caused  considerable  discussion  in  the  years  gone  by.  In- 
deed, in  many  cases  an  accurate  radiograph  is  just  as  necessary  in  diag- 
nosis, and  in  the  record  of  a  case,  as  are  accurate  models. 

I  remember  a  case,  a  girl  of  fourteen  years  of  age,  who  was  referred 
by  one  orthodontist  to  another  after  the  former  had  about  half  com- 
pleted treatment,  in  which  the  left  upper  temporary  cuspid  was  still  in 
place.  A  radiograph  had  not  been  made,  as  the  operator  took  it  for 
granted  that  the  permanent  cuspid  would  erupt  normally  some  time. 
The  suspicions  of  the  second  orthodontist  were  aroused  and  he  made  a 
radiograph  with  the  result  shown  in  Fig.  i.  You  can  see  that  the  im- 
paction of  this  cuspid  would  increase  the  difficulty  of  the  treatment  of 
this  case  to  such  an  extent  that  the  price  of  even  a  splendid  X-ray  out- 
fit would  not  compensate  the  operator  for  the  extra  labor  involved. 
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Unfortunately,  orthodontists  are  not  always  situated  so  that  they 
can  secure  the  services  of  an  operator  who  makes  good  dental  radio- 
graphs, and,  without  fidelity  to  detail,  a  radiograph  is  practically  worth- 
less. Accuracy  is  a  question  of  perfect  technic  and  good  judgment  and 
is  not  too  "difficult  for  any  careful  operator  to  acquire.  It  is  not  sur- 
prising that  orthodontists  have  been  unable  to  find  an  operator  com- 
petent to  make  accurate  dental  radiographs.  The  technic  required  to 
make  these  radiographs  is  quite  different  from  the  technic  of  those 
needed  by  physicians  and  surgeons,  so  how  can  we  expect  the  physi- 
cian, though  he  may  be  successful  with  radiographs  in  his  line,  to  suc- 


Fig.    1 

ceed,  when  he  is  ignorant  of  our  needs  and  the  technic  required  in  this 
special  part  of  X-ray  work?  Do  you  wonder  then,  that  many  ortho- 
dontists have  nothing  to  show  in  their  most  interesting  cases,  but  radio- 
graphs with  blurred  outlines  of  the  teeth,  with  roots  lengthened  out  of 
all  proportion  to  normal,  inaccurately  showing  the  relation  of  an  im- 
pacted tooth  to  its  neighbors,  and  valueless  for  a  study  of  the  adjacent 
tissues?  Fortunately,  the  technic  now  is  so  simplified  that  the  physi- 
cian, with  a  little  instruction,  may  meet  our  needs,  or  the  orthodontist 
may  master  the  technic  and  make  good  radiographs  of  his  cases  as  easily 
and  as  accurately  as  he  makes  good  models. 

Our  first  consideration  in  attempting  radio- 
ChC  Generator.  graphs  is  the  generator.  It  is  composed  of  an  in- 
duction coil,  an  interrupter  and  a  tube.  It  is  best  to 
have  a  coil  giving  a  good  reserve  of  power,  say  one  with  a  12-inch  spark 
gap,  which  will  give  at  least  an  8-inch,  or  better  still,  a  lo-inch  white 
fuzzy  flame  between  the  terminal  points.  The  electrolytic  interrupter 
is  best,  because  it  permits  of  a  shorter  exposure  than  the  mechanical 
interrupter.  An  extremely  short  exposure  may  be  made  with  a  multiple 
point  interrupter.  Green  and  Baur,  of  Hartford,  Connecticut,  make  a 
very  satisfactory  self-regulating  tube  which  they  call  the  Clover  Leaf. 
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I  use  the  6-incli  size.     It  is  well  to  use  a  milliampere  meter  which  gives 
the  amount  of  niilliami^eres  used  in  the  tube. 

A  rigid  stand  should  be  used  to  support  the  tube 
Stand  to  so  that  it  will  not  vibrate  and  destroy  the  sharpness 

Support  Cube.  of  the  radiograjih.    One  end  of  the  tube  may  be  sup- 

ported by  an  additional  stand,  which  is  made  very 
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easily  by  taking  the  wooden  arm  which  supports  the  tube,  from  a  regu- 
lar stand,  telescoping  this  in  a  piece  of  brass  tubing  which  stands  ver- 
tically on  the  floor,  having  a  thumb  screw  inserted  in  same.  The  arm 
can  then  be  adjusted  to  the  tube  by  running  up  and  down  in  the  brass 
tube  and  locked  by  the  thumb  screw  the  proper  height  to  reach  the  un- 
supported end  of  the  X-ray  tube  (Fig.  2  A).  This  will  make  the  sup- 
port of  the  tube  more  rigid,  which  is  very  essential  in  obtaining  fine 
detail  on  the  film,  especially  when  the  heavy  shield  is  placed  around  the 
tube,  as  well  as  lessening  the  ilanger  of  breakage  to  the  tube. 
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The  chair  for  the  patient  is  important.     A  den- 
ChC  Ghair.  tal  operating  chair  is  good,  but  an  adjustable  chair. 

having  a  head  rest,  which  is  made  for  the  use  of 
rhinologists  i, Fig.  2.  Bi.  is  less  expensive,  takes  up  less  space  and  is 
more  satisfactory  than  the  dental  chair,  as  it  may  be  turned  around  easily 
so  that  either  side  of  the  patient's  head  may  be  presented  to  the  X-ray 
tube. 

The  X-ray  outlit  should  be  in  a  room  which  may 
Proper  Uacuum         ^^  darkened  easily  so  that  the  operator  may  observe 
for  the  the  color  of  the  tube. 

Cube.  It   is   impossible  to  give   instructions  by  words 

only,  so  that  a  person  may  acquire  a  knowledge  of 
the  proper  working  ^■acuum  for  a  tube,  for  such  knowledge — like  that  of 
the  proper  densit}"  for  an  ordinary  photographic  negative — is  only  ac- 
quired by  experience ;  let  me  say,  however,  that  the  usual  way  of  deter- 
mining the  vacuum  of  the  tube  is  by  observing  its  color  while  in  opera- 
tion, the  operator  standing  behind  a  lead  screen  which  is  placed  behind 
the  tube  and  looking  through  a  bull's-eye  of  lead  glass  (^Fig.  2.  Cl 

The  tube  contains  a  platinum  target  called  the  anode,  in  the  center 
of  the  sphere,  with  an  aluminum  disc  at  the  end  opposite,  called  the 
cathode.  AMien  the  tube  is  hlled  with  atmospheric  air,  as  before  it  is  ex- 
hausted, or  when  punctured  from  use  or  abuse,  there  is  a  violet  stream 
or  spark  between  the  cathode  and  anode  when  the  tube  is  connected  with 
the  coil — just  the  same  as  the  discharge  between  the  terminal  points 
upon  the  coil  when  the  tube  is  disconnected.  When  the  tube  is  ex- 
hausted to  a  partial  vacuum,  just  a  light  gas  remaining,  then  connected 
to  the  coil  in  the  proper  manner,  there  is  a  well  defined  light  in  that  half 
of  the  tube  in  front  of  the  target  or  anode.  The  color  of  this  light  is 
perhaps  best  described  as  yellow  when  the  tube  is  at  the  right  degree  of- 
vacuum  for  good  dental  radiographs.  When  the  vacuum  of  the  tube 
is  too  low,  a  violet  color  will  be  seen  behind  the  anode  and  around  the 
cathode.  If  this  appears  while  the  tube  is  in  use  a  puncture  is  liable 
to  result  unless  the  current  be  shut  off  at  once.  In  such  cases  the  teeth 
and  bony  tissue  will  give  heavy  black  shadows  with  lack  of  detail.  If 
the  color  of  the  tube  is  bordering  on  greenish,  the  vacuum  is  too  high 
and  the  rays  have  such  a  high  velocity  that  they  pass  through  the  bonv 
tissues,  of  slight  dift'erence  in  density,  like  a  bullet  from  a  high  power 
rifle,  and  do  not  leave  much  dift'erentiation  of  contrast  between  the  hard 
and  soft  tissues  upon  the  film  emulsion ;  while  if  the  vacuum  of  the 
tube  is  just  right,  the  teeth  and  alveolar  process  stop  the  ravs  enough 
to  give  good  definition  of  the  different  tissues  of  the  teeth  and  the  cel- 
lular structure  of  the  alveolar  process  upon  the  photographic  emulsion. 
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This  can  be  determined  by  the  operator  noting  the  color  of  the  tube 
when  he  does  secure  a  good  radiograph  and  adjusting  it  the  same,  each 
succeeding  time.  A  regulating  vacuum  tube  should  be  used  in  all  cases 
in  this  work  to  maintain  the  vacuum  at  a  constant  point.  They  are  ad- 
justed by  a  wire  which  extends  from  a  projection  upon  one  side  of  the 
tube  out  near  the  cathode  wire  running  to  the  coil  (Fig.  2  D).  As  this 
adjusting  wire  is  brought  near  the  feed  wire  to  the  desired  distance,  then 
the  current  turned  on  through  the  coil,  a  sparking  will  take  place  from 
the  adjusting  wire  to  the  nearest  feed  wire  (Fig.  2  E),  which  will  re- 
duce the  tube  to  the  proper  vacuum,  after  which  the  film  may  be  placed 
in  the  mouth  and  the  exposure  made.  Sometimes  it  may  be  found  diffi- 
cult to  reduce  the  tube;  when  that  is  the  case  the  feed  wire  (Fig.  2  E) 
may  be  connected  direct  to  the  little  metal  ring  (Fig.  2  F).  to  which  the 
reducing  wire  is  attached,  then  the  current  thrown  in  and  pulled  out  of 
circuit  as  quickly  as  possible;  this  will  reduce  the  tube  to  a  violet  color, 
but  it  will  go  up  to  the  proper  working  density  very  quickly  when  the 
wires  are  adjusted  for  work. 

Perhaps  the  best  way  to  reduce  the  vacuum  of  the  tube  is  to  have 
a  third  wire  (Fig.  2  H)  connected  to  the  projection  upon  the  tube, 
which  holds  the  usual  vacuum  regulating  wire  (Fig.  2  F).  This  wire  is 
run  back  to  the  coil  and  fastened  to  a  brass  rod  (Fig.  2  I)  having  a  long 
hard  rubber  handle  (Fig.  2  N).  This  rod  may  be  supported  by  posts 
of  hard  rubber  (Fig.  2  K)  in  a  horizontal  position  lengthwise  of  the  top 
of  the  coil  and  about  six  inches  back  of  the  secondary  binding  posts  (Fig. 
2  L).  The  brass  rod  is  short,  so  that  it  extends  but  half-way  between 
the  terminal  posts  upon  the  top  of  the  coil,  but  is  joined  to  the  rubber 
handle  in  the  center  and  the  wire  is  also  connected  to  the  brass  rod  at 
this  point.  To  the  outer  end  of  the  brass  rod  (Fig.  2  I)  is  attached  a 
brass  wire  of  about  16  to  20  gauge,  which  may  be  bent  towards  the  ter- 
minal (Fig.  2  M),  then  when  the  tube  is  in  operation  and  the  third  wire 
connected  with  the  adjusting  wire  upon  the  tube,  a  sparking  will  take 
place  between  this  wire  and  the  terminal  by  the  current  passing  from 
the  tube  through  the  third  wire,  the  brass  rod  (Fig.  2  I)  and  its  wire 
terminal  to  the  terminal  point  (Fig.  2  M)  upon  the  coil;  thus  the  dis- 
charge of  sparks  will  be  back  by  the  coil,  between  I  and  M.  and  not  alarm 
the  patient  as  when  it  occurs  up  by  the  tube,  and  besides  the  tube  seems 
to  run  more  evenly  with  the  discharge  having  taken  place  back  upon  the 
coil.  I  am  indebted  to  one  of  our  prominent  X-ray  operators.  Dr.  S.  B. 
Childs,  for  this  suggestion.  Different  devices  to  accomplish  the  same  re- 
sult are  used  by  coil  makers  on  the  later  coils. 

The  spark  gap  may  be  adjusted  by  bending  the  wire  at  Fig.  2  I  or 
moving  the  handle  (Fig.  2  N)  away  from  or  closer  to  the  terminal  (Fig. 
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2  M).  Of  course,  the  adjusting  wire  (Fig.  2D)  upon  the  tube  must 
be  bent  away  from  the  wire  (Fig.  2  E)  a  greater  distance  than  the  spark 
gap  from  I  to  M,  otherwise  the  current  following  the  path  of  least  re- 
sistance will  reduce  the  tube  by  travelling  from  D  to  E. 

It  formerly  was  the  custom  of  some  operators  to  look  through  the 
fiuoroscope  at  one  of  their  hands  to  determine  the  working  condition  of 
the  tube.  As  many  serious  X-ray  lesions  have  resulted  from  this  prac- 
tice, the  operator  who  does  this  is,  to  say  the  least,  foolhardy. 

The  duration  of  the  exposure  should  be  within 
Duration  of  ten  seconds,  according  to  the  volume  of  the  current 

tht  exposure.  used,  the  vacuum  of  the  tube  and  the  thickness  of 

the  tissues.  For  instance,  the  lower  teeth  in  a  young 
child's  mouth  would  require  the  minimum  exposure ;  the  upper  teeth  a 
little  longer  time,  while  in  an  adult  the  exposure  of  the  upper  molars 
through  the  thick  process,  zygomatic  arch  and  muscles  would  require  the 
maximum  of  time.  With  the  powerful  apparatus  used  today,  the  ex- 
posures may  be  made  in  a  fraction  of  a  second. 

For  radiographs  of  the  head  I  designed  a  plate 

l)Cad  KadiOgrapbs.      holder  which  clamps  on  the  head  rest  of  the  rhino- 

logist's  chair.     The  head  rest  is  adjusted  so  as  to 

bring  the  patient's  head  in  position  with  the  plate  holder  against  the  side 

to  be  radiographed ;  the  tube  is  placed  horizontally  eighteen  inches  from 

the  plate. 

For  radiographs  of  the  temporo-mandibular  articulation,  the  best 
position  is  with  the  anode  of  the  tube  just  below  the  level  of  the  mandible. 
The  radiographs  for  the  temporo-mandibular  articulation  with  the  coil 
drawing  about  twenty-five  amperes,  and  the  tube  adjusted  properly, 
should  not  require  over  thirty  seconds,  but  may  vary  according  to  con- 
ditions and  is  only  determined  by  experience. 

Next    in    importance    to    the   generator    is    the 
Cbe  Tilm.  photographic  emulsion  and  the  vehicle  by  which  it 

is  carried  to  the  mouth.  The  best  article  that  I 
have  seen  upon  this  subject  was  one  by  Dr.  Weston  A.  Price,  of  Cleve- 
land, which  was  published  in  the  March  Items  of  Interest,  and  I  can 
do  no  better  than  to  quote  from  this  article : 

"The  difference  in  the  densities  of  the  dental  structures  between 
which  we  must  produce  photographic  contrasts  is  so  slight  that  it  makes 
it  practically  impossible  to  get  choice  results  with  ordinary  photographic 
film.  We  must  pile  up  the  light  contrast  by  using  several  layers  of  emul- 
sion on  the  same  film.    Nearly  four  years  ago  I  put  a  great  deal  of  work 
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on  the  production  of  such  a  film  which  has  given  excellent  success  and 
I  believe  is  in  general  use  for  this  work  and  is  being  manufactured  by 
the  M.  A.  Seed  Dry  Plate  Company  of  St.  Louis.  It  has  three  layers  of 
emulsion,  one  upon  the  other  and  all  are  acted  upon  at  once  by  the 
X-rays.  It  can  be  secured  from  them  direct  by  specifying  my  name,  or 
by  asking  for  the  special  dental  film.  The  celluloid  is  thick  enough  to 
prevent  curling  and  yet  sufficiently  flexible  for  the  purpose  and  is  se- 
lected from  specially  prepared  smooth  polished  stock,  free  from  scratches. 
The  conditions  under  which  we  use  it  require  it  to  be  covered  with  a  wa- 
terproof, lightproof,  flexible  container,  and  for  this  purpose  I  have  found 
nothing  so  satisfactory  and  convenient  as  the  unvulcanized  black  rubber, 
which  can  be  secured  at  any  dental  supply  house." 

I  order  the  film,  described  by  Dr.  Price,  in  sheets  four  and  three- 
quarters  by  five  and  one-quarter  inches  in  size.  Take  two  sheets  of 
Klinert's  unvulcanized  black  dental  rubber,  remove  the  cloth  and  place 
side  by  side  with  the  edges  slightly  overlapping ;  this  sheet  is  then  about 
an  eighth  of  an  inch  larger  than  the  size  of  the  film.  Then  take  a  sheet 
of  the  film  and  place  it  face  to  face,  or  emulsion  to  emulsion,  on  a  sheet 
of  sensitive  bromide  paper,  or  a  sheet  of  film  of  the  same  size,  so  that 
the  rubber  will  not  come  in  contact  with  the  sensitive  emulsion  of  the 
film  and  cause  it  to  deteriorate.  (Paper  will  also  cause  the  emulsion  to 
deteriorate.)  Next  lay  both  on  the  rubber,  then  another  sheet  of  the  un- 
vulcanized black  rubber  of  same  size  as  first  is  placed  on  top  of  all  and 
the  edges  pinched  together  around  the  edges  of  the  film.  This  makes 
a  light  and  moisture-proof  envelope  which  may  be  cut  into  smaller  sizes 
and  the  edges  of  the  rubber  pinched  together  as  cut ;  if  this  is  done  in  a 
warm  room  the  edges  of  the  rubber  will  adhere  quite  tightly.  Snip  the 
corners  of  the  film  and  pinch  the  rubber  together  over  them. 

This  work  must  be  done  in  a  dark  room,  using  a  very  weak  ruby 
lamp,  and  even  this  light  will  fog  the  film  if  it  is  exposed  for  a  suffi- 
cient length  of  time.  It  is  also  best  to  place  the  prepared  film  back  in 
the  tin  box  which  contains  the  sheets  of  rubber  and  put  the  pieces  of 
cloth  in  between  the  rubber  envelopes  to  keep  them  from  sticking  to- 
gether. It  is  very  essential  to  keep  the  film  in  a  lead  lined  box,  as  other- 
wise the  X-ray  will  fog  it,  for  the  rays  will  pass  through  an  ordinary 
wall  or  even  a  brick  wall,  and  fog  the  plates.  In  an  emergency  I  have 
used  Kodak  film  doubled  upon  itself,  covered  with  unvulcanized  rubber 
and  cut  up  as  desired ;  but  as  Dr.  Price  explains,  there  is  not  sufficient 
body  of  emulsion  to  give  good  contrast.  I  have  also  cut  up  Kramer's 
X-ray  plates  and  covered  with  rubber  after  placing  the  bromide  paper 
over  the  emulsion,  and  have  secured  good  results,  but  a  piece  of  glass  is 
too  unyielding  to  use  satisfactorily  in  the  mouth. 
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The  rubber  envelopes,  however,  are  rather  un- 
CbC  Envelope.  satisfactory  in  one  particular,  for  unless  great  care 

is  used  to  pinch  the  edges  of  the  rubber  together 
tightly  around  each  small  piece  of  film,  they  are  apt  to  pull  apart  and 
allow  light  to  fog  the  film;  also  should  one  rubber  envelope  touch  an- 
other the  two  will  be  quite  apt  to  stick  together  with  the  likelihood  of 
tearing  the  envelopes  and  thus  fogging  the  film  when  they  are  pulled 
apart;  but  it  has  the  advantage  over  the  paper  envelope  of  being  moist- 
ure-proof and  having  rounded  corners  instead  of  square.  A  good  light 
and  waterproof  envelope  with  round  corners,  which  would  fit  the  edges 
of  the  film  quite  closely  so  as  not  to  occupy  an  unnecessarily  large  space 
in  the  mouth,  would,  I  believe,  be  superior  to  the  rubber  in  that  it  could 
be  used,  in  the  film  holder  to  greater  advantage. 

There  is  grave  danger  to  the  operator  who  is 
Dander  in  continually  exposed  to  the  influence  of  the  X-rays, 

tl)e  X-Ray.  for  the  reason  that  the  effect  of  the  rays  is  cumu- 

lative, so  that  one  dose  piled  on  top  of  another  will 
eventually  cause  serious  trouble.  In  the  early  days  of  the  use  of  the  X-ray 
the  operators  did  not  realize  this  and  some  lost  their  hands,  and  a  few 
their  lives,  from  working  under  the  influence  of  the  ray.  Nowadays  no 
X-ray  operator,  who  has  had  enough  experience  to  realize  what  he  is 
doing,  will  subject  himself  to  an  exposure  while  making  a  radiograph,  and 
all  the  operators  with  whom  I  am  acquainted  refuse  to  make  an  examina- 
tion by  the  use  of  the  fluoroscope,  unless  thoroughly  protected  by  a  lead 
screen.  I  am  sorry  to  say  that  some  of  my  orthodontist  friends,  in  their 
eagerness  to  secure  good  radiographs,  have  held  the  film  in  the  patient's 
mouth,  thus  being  exposed  to  the  rays  each  time  that  patient  was  exposed. 
I  wonder  what  you  would  think  of  a  physician  who  would  take  a  dose 
of  medicine  each  time  every  one  of  his  patients  did?  I  must  confess 
that  I  was  quite  careless  when  I  first  began  to  make  radiographs  and 
used  to  hold  the  film  in  the  patient's  mouth  when  making  an  exposure, 
and  also  would  look  at  my  hand  through  the  fluoroscope  to  determine 
the  working  condition  of  the  tube.  Finally  my  hands  began  to  feel  as 
though  they  were  suffering  from  frost  bite,  after  making  several  ex- 
posures in  a  day,  and  I  was  obliged  to  give  up  holding  the  film  in  the 
patient's  mouth  and  to  design  a  dental  X-ray  holder  for  this  purpose. 

It  would  require  too  much  time  to  enumerate  the  many  cases  of 
burns  which  have  resulted  to  the  operator  from  this  continued  exposure. 
In  my  own  case  I  seem  to  have  escaped  with  no  more  serious  effect  to 
my  hands  than  numerous  warts  and  ribbed  finger  nails.  I  have  been 
able  to  remove  all  of  the  former  except  one,  by  cauterization ;    but  many 
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operators  have  not  been  so  fortunate,  one  of  my  friends  having  had 
over  forty  operations  upon  liis  hands  for  cancers,  caused  by  repeated 
exposures  to  the  X-ray.  Mr.  Baur,  of  Green  &  Baur,  of  Hartford, 
Connecticut,  who  were  probably  the  first  in  this  country  to  make  a 
focused  tube,  was  constantly  exposed  in  tlic  early  days  of  tlie  X-ray, 
as  was  his  partner,  Mr.  Green.  Tlicy  noticed  that  the  skin  upon  their 
hands  was  irritated,  but  did  not  attribute  it  to  the  X-ray  until  they  saw 
a  newspaper  account  of  an  X-ray  burn.  This  set  them  to  thinking,  ana 
they  began  to  treat  their  hands,  but  in  the  case  of  Mr.  Baur  it  was  too 
late,  and  his  life  was  sacrificed  to  the  cause  of  good  X-ray  tubes.  Mr. 
Green  was  more  fortunate,  but  was  obliged  to  visit  a  physician  every 
evening  for  seven  years  to  have  his  hands  dressed,  cauterized,  etc.  To- 
day the  only  good  piece  of  skin  upon  his  left  hand  is  one  about  the  size 
of  a  silver  dollar,  which,  after  a  cancerous  growth  had  been  removed, 
was  grafted  from  his  thigh.  He  also  had  a  cancer  between  his  eyes, 
which  had  penetrated  one  frontal  sinus  and  gone  on  through  the  skull 
until  it  had  all  but  reached  the  brain.  ]\Ir.  Green  was  treated  by  Dr.  C.  A. 
Porter,  surgeon  of  the  Massachusetts  General  Hospital,  who  published 
a  description  in  pamphlet  form  of  the  treatment  in  forty-seven  cases 
of  X-ray  lesions.  I  think  that  a  copy  may  be  secured  by  addressing  him 
at  254  Beacon  St.,  Boston,  Massachusetts.  There  are  also  a  number 
of  reputed  instances  where  the  X-ray  operator  has  been  made  sterile 
from  the  influence  of  the  X-ray;  so,  knowing  all  this,  the  operator  is 
foolhardy  to  expose  himself  to  the  ray  when  he  can  be  protected. 

With   the   short   exposure    of    the   present    day. 
Danger  to  the  danger  to  the  patient  is  nil.   for  the  patient  is 

the  Patient.  exposed  to  the  rays  but  two  or  three  times,  where 

the  operator  would  be  exposed  hundreds  ;  yet  peo- 
ple have  been  burned  and  crippled  for  life  with  but  one  exposure.  ]\Iost 
of  these  cases  happened  during  the  early  tlays  of  this  work  when  the 
danger  was  not  understood  and  when  the  apparatus  was  not  nearly  as 
efificient.  When  I  first  started  experimenting  with  the  static  generator, 
it  required  eight  minutes  to  make  a  proper  exposure  in  the  upper  bi- 
cuspid region,  while  to-day  it  seldom  requires  as  many  seconds.  We  are 
using  a  larger  volume  of  current  and  making  the  exposure  but  a  frac- 
tion as  long  as  formerly.  The  operator  has  no  right  to  take  unneces- 
sary risks  of  injuring  a  patient.  It  is  possible  to  protect  a  patient  so 
that  the  only  part  exposed  is  the  one  which  we  wish  to  radiograph,  and 
this  should  always  be  done. 
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In  making  dental  radiographs,  as  I  have  indi- 
Protection  to  cated,  the  operator  often  has  held  the  film  in  the 

tb«  Operator.  patient's  mouth  with  his  own  hands,   receiving  the 

same  dosage  as  each  and  every  patient.  Other 
operators  have  tried  to  have  the  patient  hold  the  film,  but  usually 
with  very  unsatisfactory  results,  as  the  film  would  either  not  be  held 
in  the  proper  position  to  give  the  minimum  amount  of  distortion  of 
the  roots,  or  it  would  slip  out  of  place.  The  results  were  very  un- 
satisfactory indeed. 

Dr.  Weston  Price  devised  opaque  rubber  gloves,  sleeves  and  apron 
made  of  rubber  cloth,  into  which  there  seems  to  be  incorporated  some 
metallic  oxide,  but  these  do  not  cover  the  operator's  person  perfectly, 
and  I  cannot  see  what  it  would  profit  a  man  to  save  his  hands  and  burn 
an  arm  or  his  head,  and  it  has  been  reported  that  some  operators  have 
had  their  feet  burned  while  standing  behind  a  lead  screen  which  did 
not  reach  quite  to  the  floor ;  besides  the  rubber  gloves  are  so  thick  and 
clumsy  that  it  is  practically  impossible  to  hold  the  film  satisfactorily  in 
the  patient's  mouth.  Some  operators  have  gone  into  the  matter  of  pro- 
tection very  thoroughly,  having  constructed  a  lead  lined  booth  or  box, 
in  which  are  placed  the  switches  to  operate  the  X-ray  generator  and 
having  a  small  window  of  lead  glass  through  which  the  operator  may 
watch  the  tube  and  patient.  This  is  probably  the  most  perfect  form  of 
protection  to  the  operator.  Others  are  using  a  screen  which  is  covered 
with  X-ray  lead  of  the  proper  thickness  to  completely  stop  the  rays. 
The  operator  can  stand  behind  this  screen  and  operate  the  switches  and 
watch  the  tube  through  a  lead  glass  bull's-eye,  in  comparative  safety, 
for  the  rays  are  direct  rays  and  cannot  be  deflected. 

To  protect   a  patient,   the  physician   will   often 
Protection  to  place  a  metal  box  or  lead  glass  shield  around  the 

the  Patient.  tube.     The  tube  for  general  work  over  the  body  is 

usually  placed  in  a  horizontal  position,  with  the 
anode  turned  down  so  that  the  rays  are  projected  toward  the  floor.  Be- 
neath the  tube  and  eighteen  or  more  inches  from  the  anode  is  placed 
the  plate,  and  over  that  the  part  to  be  radiographed.  In  the  case  of  a 
body  radiograph,  the  compression  diaphragm  is  used  between  the  tube 
and  the  part  to  be  radiographed;  this  not  only  cuts  out  secondary  rays 
but  it  presses  the  patient's  body  down,  or  irons  him  out  thinner,  so  that 
a  better  radiograph  is  secured,  and  when  a  lead  glass  shield  is  used  in 
conjunction,  the  only  part  of  the  body  exposed  to  the  influence  of  the 
rays  is  that  of  which  the  exposure  is  being  made;  but  in  dental  radio- 
graphs it  is  different;  instead  of  lying  on  an  operating  table  the  patient 
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is  sitting  in  a  chair — unless  the  upcratur  has  a  compression  diaphragm 
tube  stand — and  the  tube  is  elevated  to  the.  proper  height  to  make  a  ra- 
diograph of  a  certain  tooth.  The  most  satisfactory  method  of  protect- 
ing patients  that  I  have  found,  after  considering  the  different  ways  of 
covering  the  patient's  body  and  face  with  an  opaque  cloth,  or  with  a 
lead  sheet  having  a  hole  placed  over  the  area  which  we  wish  to  radio- 
graph, has  been  to  use  a  Price  shield,  made  of  heavy  rubber  compound 
(G,  Fig.  2).  This  shield  is  flexible,  and  by  cutting  off  the  part  which 
goes  over  the  back  of  the  tube,  it  can  be  put  on  and  removed  from  the 
tube  quite  easily  and  tied  in  position  with  tape.  It  has  an  opening  about 
three  inches  in  diameter,  over  which  fit  a  series  of  stops  or  diaphragms 
down  to  about  three-fourths  of  an  inch  in  diameter.  This  cuts  out  all 
the  rays  going  toward  the  patient  except  those  which  pass  through 
this  small  opening  to  the  surface  which  we  wish  to  radiograph.  The 
anode  of  the  tube  is  turned  toward  the  tooth  to  be  radiographed  with 
the  tube  in  a  horizontal  position  and  its  long  axis  parallel,  as  nearly 
as  possible,  to  the  surface  of  the  film.  You  must  remember  that  most 
of  the  rays  are  projected  from  the  front  of  the  anode,  not  as  many 
going  back  toward  the  operator,  but  back  of  the  tube  by  the  switches, 
a  lead  screen  is  placed,  behind  which  the  operator  stands. 

I  have  made  hundreds  of  dental  radiographs,  a  number  of  the  head 
and  other  parts  of  the  body,  and  have  been  so  fortunate  as  never  to 
have  a  patient  receive  a  burn. 

Apparently  I  am  not  as  susceptible  to  the  in- 
Tllm   1)0lder  fluence  of  the  X-ray  as  the  majority  of  operators, 

yet  I  have  reached  a  point  where  I  do  not  dare  ex- 
pose myself  to  the  ray  at  all,  and  will  not  now  do  it.  \\'hen  my  hands 
began  to  trouble,  as  mentioned  previously,  and  friends  were  advising 
me  to  give  up  the  work  entirely,  I  began  to  cast  about  for  a  way  of 
holding  the  film  in  the  patient's  mouth  which  would  eliminate  all  dan- 
ger to  the  operator,  be  easily  adjusted  for  dift'erent  positions,  and  still 
hold  the  film  in  close  relation  to  the  tissues  just  as  though  the  operator 
held  it  with  his  fingers.  After  considerable  experimenting.  I  devised 
a  holder  w'hich  is  illustrated  in  Fig.  3. 

This  holder  is  composed  of  a  rubber  block,  which  is  designated  as 
(14)  in  the  illustration,  the  rubber  block  to  be  held  between  the  teeth, 
and  to  prevent  slipping  velum  rubber  is  vulcanized  to  the  upper  and 
lower  surfaces.  The  block  has  a  horizontal  slot  (16)  in  its  central  por- 
tion through  which  a  bolt  (13)  having  a  winged  nut  (19)  is  passed. 
The  inner  end  of  the  bolt  is  to  receive  the  arm  ( 10)  of  the  aluminum 
film  holder  (5).     The  arm  has  a  slot  (12)   cut  to  pass  underneath  the 
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head  of  the  bolt  (13),  then  when  the  nut  (19)  is  tightened  the  aUnniiium 
holder  (5)  is  fastened  securely  to  the  rubber  block. 

Several  different  sizes  and  shapes  of  the  aluminum  holders  may  be 
fashioned  for  the  different  sections  of  the  mouth  which  we  wish  to 
radiograph,  but  in  practice  these  may  be  simplified  to  about  four  forms, 
each  set  in  three  different  sizes,  as  a  certain  shape  which  would  hold  the 
film  for  the  right  upper,  molars  and  bicuspids,  would  with  a  little  bend- 
ing, hold  it  for  the  left  lower  molars  and  bicuspids — and  the  same  is 
true  of  the  opposite  sides  of  the  upper  and  lower  arches — while  an- 
other shape  may  be  used  for  the  upper  or  lower  incisors,  though  it  is 
best  to  make  these  in  lefts  and  rights,  as  it  is  desirable  to  keep  the  rub- 
ber block  near  the  front  of  the  mouth  when  radiographing  in  the  region 
occupied  by  the  lateral  incisor,  cuspid  and  first  bicuspid. 

The  holders  may  be  made  of  aluminum  plate  of  about  20  gauge, 
which  is  flexible  enough  so  that  the  holder  may  be  bent  readily  to  con- 
form to  the  tisues  and  the  handle  bent  in  and  out  to  adjust  the  holder 
to  the  correct  angle.  The  anterior  and  posterior  edges  of  the  holder  may 
be  bent  over  to  receive  the  edges  of  the  rubber  envelope  which  contains 
the  film,  but  there  is  some  danger,  unless  the  edges  of  the  rubber  are 
very  carefully  pressed  together,  of  pulling  the  edges  of  the  rubber  apart 
and  partially  fogging  the  film.  The  film  holder  may  be  flat,  with  notches 
in  its  edge  and  a  rubber  band,  a  size  larger  than  the  election  bands, 
slipped  around  the  films  and  holder. 

With  a  little  experience  this  film  holder  may  be  adjusted  to  differ- 
ent positions  in  the  mouth  and  even  carried  back  between  the  tongue 
and  the  teeth  to  radiograph  the  third  molars.  If  the  patient  is  instructed 
to  raise  the  tongue  and  then  the  film  holder  slipped  in  beneath  the 
tongue,  passing  downward  and  back,  it  will  lay  close  to  the  tissues  to 
be  radiographed. 

Some  of  my  friends  have  been  waiting  for  the  appearance  of  this 
film  holder  on  the  market.  To  these  I  owe  an  apology,  for  besides  try- 
ing it  out  in  difficult  cases  and  with  hard  usage,  I  have  been  too  busy 
with  other  work  to  arrange  for  its  manufacture,  but  intend  that  it  shall 
soon  be  possible  for  all  X-ray  operators,  who  may  desire,  to  secure  one. 

The  film  in  its  moisture  and  light  proof  enve- 
tbC  Position.  lope  is  slipped  upon  the  aluminum  holder  which  car- 

ries it  to  the  desired  position  close  to  the  tissues 
which  are  to  be  radiographed.  It  is  known  that  the  closer  the  film  is  to 
the  tooth  or  tissues  which  are  to  be  radiographed,  the  more  accurate  the 
result,  for  a  radiograph  is  but  a  comparative  study  of  the  shadows  of  tis- 
sues varying  in  density,  so  the  closer  we  can  place  our  photographic 
emulsion  to  the  object  which  we  wish  to  radiograph,  the  sharper  the 
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shadow.  You  can  very  easily  prove  this  by  holding  a  finger  between 
a  sheet  of  paper  and  some  artificial  light.  You  will  find  that  the  closer 
you  hold  your  finger  to  the  paper  the  sharper  the  outlines  of  the  shadow, 
and  that  upon  moving  the  finger  away  from  the  paper  this  sharpness 
disappears  in  proportion  as  the  distance  increases.  This  holds  true  in  our 
radiographic  work  :  in  the  making  of  radiographs  of  the  lower  teeth  we 
can  secure  the  most  accurate  representations  by  running  the  film  down 
between  the  tongue  and  teeth  so  that  it  is  parallel  to  the  long  axis  of  the 
teeth ;  but  this  is  not  the  case  in  the  upper  arch,  for  if  the  film  is  placed 
parallel  with  the  long  a.xis  of  the  teeth,  the  upper  edge  touching  the  wall 
or  roof  of  the  mouth  some  distance  from  the  apex  of  the  roots,  will 
cause  the  film  to  be  held  quite  a  distance  from  the  crowns  of  the  teeth 
so  that  the  image  of  the  crowns  will  not  be  as  sharp.  Dr.  Price  ex- 
plained this  very  nicely  in  the  article  from  which  I  have  quoted,  and  I 
have  his  permission  to  use  his  illustration,  which  is  the  best  that  I  have 
ever  seen,  showing  the  relation  of  the  tube  to  the  upper  teeth  and  the" 
film.     (Fig.  4.) 

Dr.  Price  says :  "We  all  know  how  seldom  our  own  shadows  repre- 
sent our  true  height  or  shape  because  the  source  of  the  light  and  the 
surface  receiving  the  shadow  are  not  in  the  proper  relation  to  the  object 
casting  the  shadow.  Each  of  these  three  factors  must  be  in  correct 
relation  to  the  other  two.  but  one  of  them,  the  teeth  and  surrounding 
structure  casting  the  shadow,  are  by  their  peculiar  position  practically 
fixed  and  the  others  must  therefore  be  adjusted  to  them. 

"The  shape  of  the  arch  prevents  one  placing  the  film  in  the  best  posi- 
tion to  receive  the  shadow,  viz :  in  parallel  planes.  This  produces  a  dis- 
tortion which  must  be  overcome  by  placing  the  source  of  the  light  in 
just  the  position  that  will  shorten  the  shadow  just  the  extent  that  will 
correct  the  elongation  of  it  produced  by  the  film  not  being  in  a  parallel 
plane  to  the  roots  of  the  teeth." 

In  Dr.  Price's  illustration  Fig.  4,  Xo.  i  shows  the  result  of  taking 
a  radiograph  with  the  tube  opposite  and  at  right  angles  to  the  long  axis 
of  the  teeth,  and  shows  the  distortion  by  elongating  the  shadow  of  the 
roots  just  as  our  shadows  are  distorted  upon  the  sidewalk  when  the  sun 
is  low  in  the  sky.  The  film  in  this  instance  is  adapted  as  closely  to  the 
tissues  upon  the  lingual  side  of  the  teeth  as  possible.  Fig.  4.  Xo.  2 
shows  the  distortion  caused  by  placing  the  tube  so  that  the  rays  will  fall 
at  right  angles  to  the  plane  of  the  film,  thus  greatly  shortening  the 
shadow  of  the  roots,  just  as  our  shadows  are  shortened  at  noon  in  the 
summer  time  when  the  sun  is  almost  directly  overhead.  Fig.  4,  No.  3 
shows  the  correct  position  of  the  tube  in  its  relation  to  the  teeth  and  the 
film;  that  is,  the  tube  just  half  way  between  the  positions  which  it  occu- 
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pied  in  the  two  first  illustrations,  so  that  the  rays  fall  at  right  angles 
to  a  plane  drawn  midway  between  that  of  the  long  axis  of  the  teeth  and 
of  the  film  and  giving  the  correct  length  of  the  roots  of  the  teeth  upon 
the  film. 

Position  seems  to  have  been  a  great  stumbling  block  to  our  med- 
ical friends  who  have  tried  to  make  dental  radiographs.  If  we  will  but 
remember  the  simple  rule  of  having  the  tube  elevated  just  enough  in  our 
radiographs  of  the  upper  teeth  so  that  its  rays  fall  at  right  angles  to 
neither  the  teeth  nor  the  film,  but  to  a  plane  drawn  midway  between  them, 
and  then  if  a  film  holder,  which  holds  the  film  close  to  the  tissues  to  be 
radiographed,  is  used,  the  difficulty  experienced  in  distortion  of  the 
image  will  be  practically  eliminated. 

Some  patients  will  flinch  or  jump  a  little  when  the  current  is  first 
turned  on  through  the  tube.  Of  course  this  motion  will  produce  a 
"fuzzy"  radiograph  just  as  it  will  produce  a  "fuzzy"  image  when  photo- 
graphing a  face;  so  it  is  well  to  first  turn  on  the  current  for  a  second 
or  two  to  allay  their  fears,  then  the  film  may  be  placed  in  the  mouth  and 
the  exposure  made. 

Stereoscopic  pictures  of  the  teeth  and  jaw  may 
Stereoscopic  be   made   satisfactorily.      For   this    purpose   efiicient 

KadiograpbS.  apparatus  has  been  devised  by  the  different  X-ray 

equipment  manufacturers. 

In  making  radiographs  of  the  temporo-mandi- 
f^adiosrapbs  bular  articulation  it  is  only  possible  to   secure  one 

Of  tbe  l)ead.  side  accurately  upon  the  plate  at  a  time.     In  experi- 

menting with  the  skull  to  find  the  best  relation  of 
the  anode  of  the  tube  to  the  mandibular  articulation  and  the  plate,  in 
order  to  secure  the  most  accurate  radiographs,  I  made  exposures  upon 
plates  from  three  different  positions.  One  a  bull's  eye  opposite  both 
temporo-mandibular  articulations.  Another  with  the  tube  raised  so  that 
it  was  above  the  temporo-mandibular  articulation  and  with  the  anode 
turned  down  so  that  it  pointed  toward  the  side  against  the  plate.  Another 
plate  was  exposed  with  the  anode  of  the  tube  at  a  point  just  below  the 
mandible  and  showing  the  temporo-mandibular  articulation  nearest  the 
plate  quite  sharply.     The  last  seems  to  be  the  best  position. 

Do  not  send  X-ray  exposures  to  a  photographer 

Development.  to  be  developed  unless  you  wish  to  court  failure,  for 

the  technic  is  quite  different  from  ordinary  films  or 

photographs;  then,  too,  you  cannot  be  as  certain  of  the  cause  of  failures 

and  learn  how  to  guard  against  them. 

I  have  used  Ortol  and  several  other  preparations  in  developing  Seed's 
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Dental  X-Ray  Film,  but  find  that  the  Eikonoj^en  developer  answers  my 
purpose  the  best.     Made  as  follows  : 

Sodium  sulphite,  three  ounces. 

Potas.  carbonate,  two  ounces. 

Eikonogen,  two  ounces. 

Aqua,  two  quarts. 

Dissolve  in  boiling;  water  and  filter  when  cool. 

Secure  fresh  pure  cheniicals  in  original  packages  from  photographic 
supply  house. 

One  part  of  the  ileveloper  is  used  to  two  or  three  of  water ;  tempera- 
ture about  sixty-five  in  summer  and  not  over  seventy  in  winter.  If  the 
exposure  is  normal  it  is  best  to  give  the  film  twenty  minutes  in  this 
developer.  In  order  to  bring  out  the  contrasts  and  have  the  developer 
act  upon  the  three  layers  of  emulsion,  it  is  best  to  use  weak  de^•eloper,  as 
I  have  indicated,  and  carry  on  the  development  for  a  longer  period.  The 
bromide  paper  may  be  developed  in  the  same  solution,  but  as  the  detail 
is  not  very  sharp  it  is  usually  best  to  throw  it  away. 

The  emulsion  is  so  thick  that  the  image  of  the  teeth  cannot  be  seen 
by  looking  through  the  film  at  the  ruby  light,  but  by  looking  down  upon 
the  emulsion  the  image  of  the  teeth  will  be  shown;  but  it  is  best  to  keep 
the  tray  covered  or  protected  from  the  ruby  light  by  some  screen  like  a 
piece  of  cardboard  until  development  is  completed. 

With  a  little  experience  the  operator,  knowing  the  density  of  the 
tissues  radiographed,  the  length  of  exposure  given  and  the  strength  of 
his  developer,  can  tell  how  long  to  leave  the  lilm  in  the  developing  solu- 
tion to  obtain  the  best  results.  After  the  film  is  developed  and  rinsed,  it 
is  placed  in  an  acid  fixing  solution  which  hardens  the  emulsion  as  well 
as  fixing.  Then  the  films  are  placed  in  a,  large  tray  and  washed  in  gently 
running  cold  water  for  an  hour ;  they  may  then  be  rinsed  to  wash  away 
any  minute  specks  of  detached  emulsion  which  may  be  upon  their  sur- 
faces, then  stood  on  edge  upon  a  blotter  in  a  tray  to  dry. 

From  a  good  radiograph  fine  lantern  slides  can 
Cantern  Slides.         be  made  by  contact  exposure.     It  is  best  to  rather 
under  expose  the  slide  and  bring  up  the  image  care- 
fully  in   development.     The   glossy   velox   paper   makes   excellent   prints 
from  good  radiographs. 

things  Proved  in  Orthodontia  by  Use  of  the  X-Ray. 

Here  are  some  of  the  facts  which  I  think  I  have  proved  by  the  use 
of  the  X-ray.  We  were  told  years  ago  that  the  bone  is  absorbed  in 
front  of  the  moving  tooth  and  that  new  bone  fills  in  behind  the  tooth. 
Of  course  this  is  true  to  some  extent,  but  the  greatest  change  is  in  the 


bending  out  of  rlit:  labial  alveolar  plate  in  the  outward  movement  of 
several  teeth,  and  a  stretching  of  the  weaker  portion  of  the  alveolar 
process,  which  is  the  cancellated  structure  of  the  bone  in  between  the 
plates  and  between  the  tooth  sockets.  Dr.  Frederick  B.  Noyes  first  sug- 
gested that  this  was  probable,  and  I  think  I  have  proved  it  in  radiographs 
of  a  number  of  different  cases,  the  first  of  which  I  showed  at  the  Chi- 
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Fig.   5 

cago  meeting  of  the  American  Society  of  Orthodontists  in  1905,  and 
asked  the  members  if  they  did  not  think  that  this  was  what  had  taken 
place.  (See  Fig.  5  B.)  Between  the  comparatively  dense  plates  of  the 
first  and  second  molar  tooth  sockets,  on  the  left,  there  is  shown  a  stretch- 
'ing  of  the  weaker  cancellated  alveolar  process,  while  on  the  right  the 
same  is  shown  between  the  second  bicuspid  and  first  molar. 
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Distal  ITlovcment 
of  molars. 


Tlie  second  fact  which  I  have  proved  to  my 
own  satisfaction  is  that  in  the  distal  movement  of 
the  first  and  second  molars,  as  in  the  treatment  of 
class  3  cases  (Anc^le),  we  do  not  impact  the  third 
molars, — as  was  claimed  by  Dr.  M.  H.  Cryer  in  the  Dental  Cosmos 
of  September,  1904, — or  if  they  are  impacted,  increase  the  impaction, 
hut  that  in  reality  when  we  have  tipped  the  crown  of  a  second  molar 
back  over  tiiat  of  the  third,  and  then  followed  it  up  by  tipping  back  the 
first  molar,  in  all  cases  of  v;hich  I  have  a  record,  the  third  molar  has 
come  up  into  place  as  nicely  as  thouj^h  we  had  not  moved  the  anterior 
molars  at  all. 


Fiu.   6 


■Fig.  5  also  illustrates  this  point:  (A)  shows  the  lower  molars  in 
a  class  3  case  before  pressure  was  applied  to  move  the  second  molars 
back;  (B)  just  after  the  second  molars  were  moved  back  and  tipped 
over  the  third  molars;  (C)  after  the  tirst  molars  had  been  driven  back 
against  the  second,  and  (D)  nearly  one  and  one-half  years  later  with 
the  third  molars  coming  up  normally. 

Fig.  6  is  of  a  typical  class  3  case,  in  which  the  crown  of  the  lower 
second  molar  was  tipped  back  into  normal  mesio-distal  relation  with  the 
upper,  to  be  followed  by  the  first  molar,  and  this  radiograph  taken  about 
a  year  after  treatment  shows  that  the  third  molar  has  not  sufifered. 

The  third  point  wdiich  the  radiograph  settled 
was  that  it  is  not  necessary  in  abnormal  frenum 
cases — as  has  been  recommended  by  several  men,  and 
was  by  Dr.  ^''arney  Barnes  at  our  meeting  in  1905 — 
to  currette  the  surfaces  of  the  bone  along  the  suture 
between  the  intermaxillary  bones,  in  abnormal  frenum  cases,  for  the  rea- 
son that  the  abnormal  attachment  of  the  frenum  labium  was  due  to  the 
suture  being  open.  Upon  making  radiographs  of  a  number  of  frenum 
cases  I  discovered  that  the  suture  was  not  ahvays  open,  but  was  some- 
times closed  with  the  inter-maxillaries  in  perfect  juxtaposition,  while 
radiographs  of  some  cases  in  which  the  frenum  was  normally  attached 


Abnormal 
Trenum 
Cablum. 
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with  the  central  incisors  close  together,  revealed  the  fact  that  the  suture 
was  open;  in  fact,  some  of  the  largest  sutures  were  in  cases  where  the 
frenum  was  normal  with  the  central  incisors  close  together. 

I  reported  some  of  these  cases  in  The  American  Orthodontist,  Vol. 
I,  No.  I.  Since  then  I  have  secured  radiographs  of  quite  a  number  of 
abnormal  frenum  cases,  as  well  as  an  equal  number  of  normal — about 
fifty  of  each — and  I  find  that  the  suture  is  open  in  about  two-thirds  of 
the  cases  regardless  of  the  attachment  of  the  frenum  labium  or  of  the 
separation  or  non-separation  of  the  central  incisors,  and  that  the  suture 
is  closed  with  the  inter-maxillaries  in  perfect  juxtaposition  in  about  one- 


Fig.  7 


Fig.   8 


third  of  the  cases  of  abnormal  attachment  of  the  frenum  and  separation 
of  the  central  incisors,  and  that  we  have  the  suture  closed  in  no  greater 
proportion  of  cases  w^here  the  frenum  is  of  normal  attachment  and  the 
central  incisors  close  together.  From  this  I  conclude  that  the  abnormal 
attachment  of  the  frenum  labium,  with  the  consequent  separation  of  the 
central  incisors,  cannot  be  due  to  an  open  suture  between  the  inter-maxil- 
laries, and  therefore  all  the  surgical  procedure  necessary  is  to  destroy  the 
abnormal  attachment  of  the  frenum  labium,  and  that  cur  retting  the  sur- 
faces of  the  bone  along  the  suture  between  the  inter-maxillaries  is  un- 
necessary. All  that  is  left  to  do  is  to  draw  the  centrals  together,  then 
allow  them  to  separate  slightly  on  the  day  when  the  operation  of  dissect- 
ing away  the  abnormal  attachment  of  the  frenum  with  an  electric  cautery 
is  performed,  after  which  they  may  be  drawn  together  immediately  and 
the  scar  tissue  will  help  to  retain  them. 

I  have  also  discovered  that  in  many  cases  the 
missing  bicuspids  are  missing,  the  germ  apparently  having 

Bicuspids.  been  suppressed.     While  I  have  not  a  record  cover- 

ing enough  cases  so  that  I  can  speak  positively, 
yet  my  experience  has  been  that  there  are  just  as  many  bicuspids  that 
fail  to  develop  as  there  are  lateral  incisors.  The  bicuspid  most  likely 
to  be  missing  seems  to  be  the  lower  second,  therefore  we  should  be 
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very  careful  in  advising  the  extraction  of  a  temporary  molar  without  first 
having  it  radiographed,  and  not  recommend  its  removal  unless  we  can 
see  or  feel  its  successor.  In  one  of  my  earlier  cases  T  allowed  a  socrnid 
temporary  molar  to  be  extracted,  and  you  may  imagine  my  mortification 
when  later  on  I  made  radiographs  and  found  that  the  bicuspid  was  miss- 
ing and  that  the  patient  would  be  obliged  to  wear  an  artificial  substitute, 
which  could  not  be  as  good  as  a  well  preserved  temporary  molar. 

Fig.  7  is  of  a  case  in  which,  after  the  .liscovery  of  the  absence  of 
the  second  bicuspid,  on  account  of  the  absorption  of  the  roots  of  the 
temporary  molar,  I  advised  the  trimming  down  of  the  crown  of  this  tooth 
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Fig.    10 


to  the  width  of  a  second  bicuspid  and  closed  the  space  thus  made  by  mov- 
ing the  teeth  together.  It  is  still  doing  duty,  and  four  years  have  elapsed 
since  treatment.  It  may  be  of  interest  to  note  that  the  lower  second 
bicuspid  on  the  opposite  side  of  the  mouth  was  present,  but  impacted, 
with  its  occlusal  surface  lying  low  down  against  the  anterior  surface  of 
the  mesial  root  of  the  first  molar,  so  that  the  crown  of  the  tooth,  which 
was  the  only  portion  formed,  was  lying  in  a  horizontal  position.  After 
the  removal  of  the  second  temporary  molar  over  this  tooth,  nature,  as- 
sisted by  an  appliance,  brought  this  tooth  up  into  place;  then  it  was 
rotated  and  is  now  doing  good  service.  Where  the  roots  of  the  tempor- 
ary molar  are  not  absorbed  (Fig.  8)  I  do  not  recommend  trimming  the 
crown  on  the  mesial  and  distal  sides  on  account  of  preserving  the  con- 
tact point,  but  save  it  full  size  as  it  will  probably  last  indefinitely. 

In  closing  let  me  warn  the  beginner  that  read- 
Tnt«rpr«tation  ing  a   radiograph    for  diagnosis  is  of   the  greatest 

of  Radiographs.         importance,  and  that  many  mistakes  will  be  made 
until    one    acquires    knowledge    through    experience. 
For   example,   let  the   beginner   examine   the   radio- 
graph reproduced  in  Fig.  9.     It  is  from  a  partly  treated  abnormal  frenum 
case,  a  girl  ten  years  of  age.     Let  him  note  that  the  suture  between  the 
intermaxillary  bones  is  closed;  also  the  position  of  the  lateral  incisors; 
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see,  too,  the  pulp  stones  in  the  pulp  canals  of  the  central  incisors.  Now 
let  him  examine  the  radiographs  of  the  same  case  shown  in  Fig.  lo  but 
taken  "around  the  curve"  over  the  cuspid  region.  From  these  he  can 
see  that  the  lateral  incisors  are  missing;  that  the  cuspids  are  pointing  to- 
ward the  lateral  incisor  position  and  that  the  pulp  stones  were  only  im- 
perfections in  the  film. 

Let  us  draw  a  moral  from  this,  and  in  all  important  cases  make  two 
-or  three  exposures  from  slightly  different  positions,  especially  when 
.radiographing  around  the  curved  part  of  the  dental  arches. 


Discussion  of  Dr.  H^tcDam's  Paper. 

I   feel  honored  to  open  the  discussion  of  this 

Df.  €111$.  paper  by  Dr.  Ketcham,  who  has  been  essentially  our 

host  at  this  year's  meeting.  The  paper  has  been  as 
interesting  and  instructive  as  has  been  this  good  city  of  Denver,  where 
we  have  been  entertained  so  royally. 

We  are  extremely  fortunate  in  having  him  present  this  subject  to  us, 
because  it  is  the  result  of  many  years  of  his  own  clinical  experience, 
whereas  my  experience  and  that  of  many  others  is  limited  to  the  diag- 
nosis of  the  need  of  a  radiograph  and  the  reference  of  the  actual  work 
to  another,  although  when  we  have  the  radiograph  before  us  we  must 
have  some  little  experience  in  its  interpretation,  as  an  expert  opinion  is 
as  important  as  a  good  picture. 

The  essayist  has  made  his  leading  points  so  clear,  and  proved  them 
so  conclusively  by  his  slides,  that  it  is  hardly  necessary  for  me  to  elaborate 
upon  them.  He  has  shown  us  that  curretting  between  the  intermaxillary 
bones  is  unnecessary,  which  is  gratifying  to  me,  for  I  have  limited  my 
own  operation  to  lancing  and  cauterizing. 

In  regard  to  missing  teeth,  as  far  as  my  own  experience  goes,  the 
bicuspids  are  the  leaders — about  equally  distributed  between  the  upper 
and  lower. 

It  is  gratifying  to  know  that  the  third  molars  are  not  impacted  in 
class  three  cases.  However,  I  think  that  we  move  the  teeth  distally  more 
seldom  than  we  realize,  in  reality,  moving  the  upper  teeth  mesially  even 
in  those  cases  where  considerable  distal  movement  of  the  lower  molars 
is  attempted. 

I  have  always  felt  considerable  timidity  in  handling  or  getting  within 
reach  of  the  X-rays,  but  with  the  recent  perfection  of  the  apparatus  I  find 
there  is  very  little  cause  for  fear.  The  short  exposures  of  15  seconds  or 
.less  that  are  now  necessary  to  obtain  a  good  radiograph  and  the  low 
strength  of  current,  produces  no  danger  of  burn  or  other  mal-effects. 
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In  a  radiograph  of  the  skull  a  short  exposure  of  five  seconds  will 
show  the  sinuses,  as  a  longer  exposure  will  not.  It  may  be  deliberately 
undertimed,  and  by  using  an  intensifier  in  developing,  the  picture  will 
come  out  satisfactory  in  every  respect.  The  operator  thus  saves  the 
patient  from  undue  exposure  to  the  influence  of  the  rays. 

In  those  cases  where  the  film  shows  too  limited  an  area,  or  where  it 
is  impossible  to  orient  the  rays  upon  the  film  properly,  the  plate  may  be 
used,  making  an  exposure  of  the  entire  face.  I  have  used  this  external 
method  (plate  outside  the  mouth)  very  successfully.  It  is  obtained  by 
placing  the  patient's  face  against  the  plate,  pressing  the  nose  flat  until  the 
bridge  is  in  contact,  thereby  giving  equal  focus  to  the  sinuses,  etc.,  the 
rays,  of  course,  coming  from  behind. 

I  have  such  a  negative  here  (Fig.  i),  made  to  locate  an  unerupted 
cuspid.  It  is  an  unusually  clear  negative  and  rather  interesting  in  some 
ways,  as  well  as  for  the  purpose  for  which  it  was  made.  The  exposure 
was  very  short,  and  made  with  a  2  K.  W.  transformer,  working  on  no 
volts,  60  cycles,  3  phase  current. 

I  am  not  a  Roentgenologist,  and  cannot  add  to 
Dr.  n.  $,  l)Off.  the  technical  value  of  this   discussion.     We  cannot 

overestimate  the  value  of  the  radiograph  in  diag- 
nosis, not  only  in  orthodontia  but  in  other  branches  of  our  work.  The 
question  was  raised  this  morning,  for  example,  as  to  the  methods  of 
diagnosing  pulp  conditions.  We  may  use  the  X-ray  apparatus  with  very 
good  results  in  this  connection,  in  a  very  satisfactory  way,  that  I  will  not 
take  your  time  to  discuss  here.  The  value  of  it,  however,  is  very  often 
lost  because  of  defects  in  methods  of  manipulation,  producing  pictures 
which  do  not  represent  conditions  as  they  are.  Very  many  of  those  made 
for  me,  or  those  that  I  have  seen,  are  so  evidently  distorted  as  to  furnish 
pictures  from  which  we  may  only  guess  the  actual  conditions.  They 
form  very  good  data  for  guess  work :  better  than  we  could  get  in  any 
other  way,  perhaps,  but  it  sometimes  requires  an  expert  guesser  to  inter- 
pret the  radiograph  properly.  So  I  believe  the  use  of  this  means  of 
diagnosing  conditions  is  not  to  be  relied  upon,  generally.  It  should  not 
be  utilized  by  every  practitioner,  for  the  reason  that  very  few  of  us  are 
willing  to  take  the  time  to  learn  the  technic  or  go  to  the  expense  of 
providing  ourselves  with  proper  appliances  that  would  enable  us  to  ac- 
complish results  that  are  desirable.  I  know  enough  of  this  work,  although 
I  do  not  do  it  myself,  to  realize  the  necessity  for  accuracy.  I  feel  that  it 
should  be  relegated  to  those  who  have  the  skill  and  are  willing  to  take 
the  time,  and  have  the  means  for  developing  these  pictures  in  the  best 
possible  way  for  us.     I  agree  that  we  cannot  refer  these  patients  to  the 
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professional  Roentgenologist,  who  is  not  in  sympathy  with  our  work,  as 
he  does  not  know  just  what  we  want  to  find.  We  should  have  dental 
operators  who  are  proficient  in  this  subject.  Dr.  E.  B.  Lodge,  of  Cleve- 
land, is  doing  this  better  than  anyone  I  know  of.  He  produces  as  good 
results,  so  far  as  accuracy  is  concerned,  as  I  have  ever  seen.  We  should 
have  more  men  doing  this  work  in  different  parts  of  the  country,  some 
one  in  every  city.  Another  reason  for  referring  the  work  to  an  expert 
is  the  fact  of  the  dangers.  I  have  had  recently  in  my  own  experience,  a 
very  sad  case,  where  an  acquaintance,  perhaps  one  of  the  best  known 
Roentgenologists  of  the  country,  has  recently  been  committed  to  the  in- 
sane asylum  in  our  State,  and  is  hopelessly  incurable.  His  ability  to 
handle  this  subject  technically,  and  in  every  way,  was  wonderful,  and 
the  fact  that  he  has  succumbed  to  its  dangers  has  been  to  me  a  very  great 
warning.  We  should  not  take  up  this  work  with  portable  appliances.  We 
cannot  do  the  work  and  get  the  best  results  with  indifferent  apparatus, 
and  I  do  not  quite  fancy  the  idea  of  our  friend  Ketcham  having  X-ray 
work  done  in  his  operating  room.  I  should  have  a  separate  room  ex- 
clusively devoted  to  that  work,  and  have  all  the  apparatus  there,  sur- 
rounded with  all  the  safeguards  and  protection  possible.  I  certainly 
should  not  have  it  in  my  operating  quarters,  as  the  cluttering  up  of  the 
office  is  an  objection,  and  the  possibility  of  harm  and  danger  should  not 
justify  anyone  in  fitting  up  an  office  in  that  way. 

I  rather  like  the  little  apparatus  Dr.  Ketcham  showed  for  holding 
the  film  in  the  mouth.  That,  perhaps,  will  answer  in  very  many  of  the 
cases.  Dr.  Honeywell,  who  is  doing  this  work  in  Ann  Arbor,  showed 
me  a  device  he  uses  which  I  think  might  avoid  the  necessity  of  the  clamp 
apparatus  of  Dr.  Ketcham.  He  rolls  out  a  piece  of  thin  aluminum, 
slips  it  in  the  envelope  containing  the  film,  bends  it  to  adapt  it  to  the 
mouth,  and  brings  it  in  actual  contact  with  the  teeth  and  other  parts  of 
which  he  wishes  to  make  the  picture.  Either  the  operator  or  the  patient 
may  hold  it  in  position  with  the  finger.  Some  pictures  made  in  this  way 
were  remarkably  free  from  distortion,  because  he  had  gotten  the  film 
close  up  to  the  teeth  he  wished  to  radiograph.  In  the  lower  third  molars 
he  was  able  by  means  of  this  device  to  carry  the  film  down  on  the  lingual 
side  of  the  jaw  opposite  the  tooth,  so  that  he  obtained  remarkably  good, 
sharp  outlines  of  the  tooth  and  its  relation  of  the  jaw. 

As  to  the  use  of  films  and  plates,  I  have  never  been  able  to  get  plate 
pictures  of  the  entire  skull  that  were  of  very  great  value  to  me  in  ortho- 
dontia work.  They  are  usually  obscure  because  of  the  number  of  dense 
bony  structures  shown  in  the  plate.  They  overlap  so  much  that  they  give 
too  much  distortion.  The  picture  of  Dr.  Ketcham's  showing  the  condy- 
loid articulation  was,  perhaps,  as  good  a  picture  as  you  will  e\'er  see.     It 
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is  very  seldom  that  you  can  get  all  the  relations  by  any  such  manipula- 
tion of  the  rays,  where  you  try  to  take  the  whole  skull,  although  such 
pictures  may  be  very  valuable  for  some  purposes.  The  picture  Dr. 
Ketcham  showed,  of  the  influence  the  movement  of  the  molar  teeth  had 
in  impacting  the  third  molar,  was  to  me  quite  interesting.  I  wish  we 
could  have  more  evidence  of  the  injurious  influence,  or  of  the  actual  re- 
sults of  that  kind  of  work.  I  recall  Dr.  Cryer's  criticism,  but  I  am  in 
doubt  whether  there  could  be  anything  in  it  or  not,  particularly  where 
the  work  is  done  for  very  young  patients,  because  of  the  fact  that  the 
jaw  bone  itself  (particularly  the  alveolar  process)  is  sufliciently  elastic 
so  that  it  will  yield  and  allow  for  the  development  which  we  desire,  and 
these  pictures  that  the  doctor  has  shown  us,  illustrate  the  influence  se- 
cured to  stimulate  the  interstitial  growth  or  elongation  of  the  jaw  bone, 
which  is  the  important  factor  in  the  growth  of  the  jaw  bone.  There- 
fore, I  do  not  share  Dr.  Cryer's  fear  that  we  may  impact  third  molars 
by  orthodontic  procedures,  because  the  irritation  of  the  roots  of  the 
molars  in  moving  them,  and  the  continuous  stress  we  have  from  the 
use  of  the  intermaxillary  ligatures,  will  produce  a  sufficient  amount  of 
irritation  to  induce  development  of  the  bone  itself,  and  cause  an  elonga- 
tion which  will  not  only  affect  the  teeth  being  moved,  but  will  cause 
development  around  the  third  molar  and  influence  its  eruption  from  its 
crypt.  I  think  proper  application  of  force  is  inclined  rather  to  influence 
the  development  of  the  jaw,  and  so  overcome  impaction  rather  than  if 
there  were  no  such  stimulus  applied.  The  pictures  of  Dr.  Ketcham  are 
very  convincing,  although  I  should  like  to  see  more  evidence  than  this 
one  case,  but  I  see  no  reason  why  it  should  not  logically  occur.  Taking 
into  consideration  the  developmental  process  in  the  child,  there  is  no 
reason  why  the  jaw  bone  should  not  develop  sufficiently  to  give  place  for 
all  the  third  molars.  I  thank  the  essayist  very  much  for  bringing  this 
to  our  attention. 

I  wish  to  compliment  Dr.  Ellis  on  the  beautiful 
Dr.  Kctcbam.  radiograph  of  the  head,  which  is  being  passed  around 

the  room.  It  shows  deflected  septum,  turbinates,  im- 
pacted cuspid,  third  molar  (which  may  be  impacted),  lady's  pin  at  the 
throat,  etc.  Evidently  it  was  made  by  an  operator  who  is  making  radio- 
;graphs  for  physicians;  one  who  is  not  accustomed  to  making  dental 
radiographs.  Such  an  operator  usually  wishes  to  make  a  head  radiograph, 
as  he  is  accustomed  to  the  technic,  but  no  head  radiograph  is  as  good 
for  our  purpose  as  a  good  dental  radiograph.  However,  it  is  a  splendid 
picture.  The  patient's  face  was  placed  against  the  plate,  and  we  have  a 
radiograph  which  shows  the  nasal  space  very  beautifully.     I  have  been 
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wishing  to  take  time  in  my  cases  of  constricted  nasal  spaces,  to  make 
such  radiographs  before  and  after  expansion  of  the  dental  arches. 

Someone  I  think  asked  about  the  operation  on  the  frenum.  We  still 
perform  the  operation  of  dissecting  away  the  abnormal  attachment  of  the 
frenum  just  as  we  used  to  do,  but  we  do  not  go  in  between  the  inter- 
maxillary bones  and  currette  in  order  to  get  the  two  bones  to  close  the 
suture. 

Dr.  Hoff  spoke  of  having  the  X-ray  coil  and  apparatus  in  a  room 
separate  from  the  operating  room.  That  is  proper.  There  is  no  objec- 
tion, however,  to  having  it  in  the  operating  room  aside  from  sentimental 
reasons,  if  one  has  the  space  for  it.  I  have  a  separate  room  for  this  work. 
It  is,  however,  just  as  dangerous  in  one  room  as  in  another.  The  rays 
will  penetrate  partitions  or  brick  walls.  To  protect  people  in  adjoining 
rooms  perfectly,  you  w^ould  be  obliged  to  have  the  operating  room  fitted 
with  metal  walls.  The  tube  shield  and  lead  screen  are  principally  to  pro- 
tect the  patient  and  operator. 


facial  expression  from  the  Point  of  Uiew  of  the  Artist. 


Bv  Henry  Read.  Denver,  Col. 


It  may  seem  something  of  an  impertinence  for  me,  a  layman,  to  ad- 
dress a  convention  of  specialists,  especially  when  I  have  to  confess  but  a 
recent  acquaintance  with  their  aims  and  practice.  However,  a  certain 
bond  of  sympathy  between  the  artist  and  the  orthodontist  may  he  ac- 
cepted as  an  excuse  for  my  appearance  before  you  to-day. 

In  attempting  to  bring  such  artistic  experience  and  knc^wledge  as  I 
possess  into  practical  relation  with  your  work.  I  am  met  at  the  outset  by 
the  difficulty  that  no  systematic  record  of  observation  in  the  direction  I 
shall  indicate  appears  to  be  available  for  the  purpose  of  research,  nor 
does  modern  medical  science  seem  to  have  given  much  attention  to  an 
aspect  of  the  subject  which  to  me  offers  curious  and  interesting  problems. 
I  shall,  therefore,  ask  you  to  regard  what  I  have  to  say  as  merely  sug- 
gestive, though  worthy  it  may  be,  of  further  examination. 

Since  the  practice  of  orthodontia  aff'ects  the  form  of  the  face,  and 
the  form  of  the  face  is  generally  accepted  as  a  visible  expression  of 
character,  we  are  justified  in  saying  that  no  jiractitioner  should  neglect 
consideration  of  appearance.  To  what  extent  he  should  be  influenced 
by  it  admits  of  no  direct  answer,  l)ut  a  discussion  of  this  matter  cannot 
fail  to  be  profitable. 

In  attempting  to  stU(l\-  form  in  its  relation  t(^  beatity  in  the  human 
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figure,  the  personal  equation  plays  so  prominent  a  part  tluit  we  shall  find 
the  investigation  beset  with  difficulties  of  an  unusual  nature.  Form  is 
apt  to  be  so  closely  associated  with  other  constituents  of  beauty,  and  the 
effect  upon  the  observer  to  be  so  greatly  moditied  by  his  own  idiosyn- 
crasy, tiiat  we  nntst  be  on  our  guard  against  errors  arising  from  such  a 
source.  Nevertheless,  if  we  compare  the  male  with  the  female  figure, 
the  Caucasian  wiili  ihe  Mongolian  or  the  African  race,  Greek  sculpture 
with  contemporary  Hfe.^if  we  recognize  the  innumerable  differences, 
both  of  type  and  of  individual  among  all  races,  we  shall  find  it  hard  to 
believe  that  any  abstract  standard  of  beauty  can  Ik-  lormiilated. 

Must  we  then  say  that  appreciation  of  human  beauty  is  piu'ely  a 
matter  of  personal  preference,  and  slightly  paraphrasing  a  remark  that 
all  el-  ns  have  heard,  say,  "I  know  nothing  about  beauty,  but  I  know  what 
i  like?"  Surely  there  is  another  alternative.  In  the  first  place,  let  us 
assume  that  a  normal  exists  for  a  racial  or  typical  group  (I  shall  pres- 
ently explahi  what  I  mean  by  "typical  group"),  and  that  the  average  or 
composite  is  the  best  subslitiile  we  can  find  for  the  normal;  let  us  further 
assume  that  familiarity  (both  pei"sonal  and  inluTiti-d)  with  the  average 
creates  an  unconscious  standaid  m  ili.-  nund  lo  whirh  all  variations  are 
referred,  and  we  have  a  working  li\()otliesis  that  fairly  accomits  for  ob- 
served facts,  and  will.  J  think,  assist  us  in  the  practical  inquiry  we  have 
in  band.  It  docs  not,  of  course,  explain  tin-  origin  of  form,  whicli  must 
be  traced  through  the  stages  nf  csdlnlidn,  and,  in  ibis  rdnnt'clidn,  we 
face  the  question  whether  normal  Imni,  oi  a  standard  ot  beauty,  is  nut 
the  outcome  of  complete  and  perfect  adaptation  of  the  means  to  the  end,— 
whether  function  is  not  the  key  to  ilir  situation?  If  this  be  so,  the 
orthodontist,  building  his  practice  upon  perfect  occlusion  of  the  teeth, 
may  snrely  argtie  that  normal  form  will  follow,  without  extraneous  as- 
sistance from  facial  expression,  which  term  is  bcre  used  to  denote,  not 
changes  caused  I'v  more  or  less  transient  emotion,  but  permanent  modi- 
fications of  form  caused  by  organic  growth.  A  little  reflection ,  iKiwever, 
will  warn  us  against  the  danger  of  placing  too  much  reliance  upon  a 
theoretical  statement,  which  cannot  be  realized  under  practical  condi- 
tions. Neither  linmaii  knowledge  nor  binnan  skill  can  lay  claim  to  final- 
ity. It  cannot  be  said  that  science  has  marked  out  the  limits  of  function. 
At  some  future  time  it  may  possibly  be  shown  that  specific  organs  have 
functions  undicanied  of  to-day,  and  discoveries  may  be  made  of  inter- 
action and  inter-relation  to  which  at  present  we  possess  no  clue.  Fur- 
thermore, we  cannot  suppose  that  the  mental  and  physical  powers  of  any 
practitioner  are  of  so  high  an  order  that  he  can  afford  to  dispense  with 
such  additional  aid  as  he  may  be  able  to  secure  through  other  ch.annels. 

It  seems  to  me  these  are  reasons  that  sluudd  a|)pe;d  to  orthoilonlists 
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for  a  stiuly  of  facial  expression  from  the  point  oi  view  of  the  artist.  It 
will  supplement  scientific  study,  and,  perchance,  throw  many  a  sidelight 
upon  otherwise  obscure  points.  The  eye  sees  what  it  looks  for,  and  ob- 
servation from  another  pr^sition  will  at  least  add  something  to  the  fullness 
of  conception. 

Reverting  now  to  the  expression  "typical  group,"  I  wish  to  call  your 
attention  to  another  phase  of  the  subject.  Artists  and  sculptors,  con- 
sciously or  unconsciously,  have  been  guided  \)y  a  harmony  of  relation  of 
the  features  to  the  head,  of  the  head  to  the  figure,  and  of  the  figure  to  a 
group  marked  by  physical  similarities  among  its  members.  The  latter 
can  best  be  illustrated  by  a  reference  to  Greek  sculpture.  ( )ut  need  only 
recall  the  representations  of  Apollo,  Hercules.  Diana,  Venus  and  Minerva, 
to  realize  that  comparatively  simple  types  have  been  embodied  in  these 
statues.  That  such  variations  were  based  on  real  and  observed  flififer- 
ences  cannot  be  douljted.  although  classification  resulting  from  scientific 
research  has  contributed  little  or  nothing  to  exact  knowledge.  From 
those  days  down  to  the  present,  such  terms  as  sanguine,  lymphatic,  phleg- 
matic, choleric,  melancholic,  athletic,  bilious,  and  nervous,  have  been 
variously  used  to  designate  what  have  been  called  temperaments,  and 
other  attempts  have  been  made  to  classify  with  reference  to  the  loco- 
motive, nutritive  and  thinking  systems.  It  is  true  that  manners  and  cus- 
toms of  the  present  day  deprive  us  of  the  opportunities  that  were  af- 
forded in  classic  times  to  become  acquainterl  with  the  human  figure,  but 
if  the  face  is  a  link  in  the  chain  of  bodily  form,  we  must  study  it  in  that 
connection.  To  isolate  it  woukl  expose  us  to  the  danger  of  forming  con- 
clusions from  insufificient  data.  Vet  it  is  within  the  experience  of  most 
of  us  that  the  face  often  seems  to  fall  into  >ome  undefined  grouping  in 
the  minfl  of  the  observer,  and  its  peculiarities  in  the  same  way  are  recog- 
nized as  departures  from  that  standard.  Provided  such  dei)artures  are 
with-n  the  limits  permitted  by  the  tyjje.  the  standarfl  of  beauty  has  not 
been  violated.  From  this  it  follows  that  facial  expression  cannot  safely 
guide  the  orthodontist,  if  it  be  referred  to  an  abstract  anrl  unvarying 
standard. 

It  sometimes  happens  that  the  restoration  of  a  face  to  its  normal 
form  d(jes  not  meet  with  unreserved  acceptance  by  intimate  friends  and 
relations.  If  it  is  really  restoration,  so  far  as  it  can  be  attained  by  the 
employment  of  knowledge  anrl  skill,  this  is  not  a  seri(jus  trouljle.  W'e 
are  so  constituted  that  familiarity  with  what  is  abnormal  soon  becomes 
acquiescence,  and  change  is  resentefl. 

I  will  here  quote  passages  from  a  letter  of  Lafcadio  Hearn.  written 
in  Japan,  which  also  serve  to  remind  us  of  racial  differences,  although 
they  deal  with  f|uestions  of  color  and  not  of  form.     He  says: 
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"But  to  appreciate  the  beauty  of  colored  skins,  it  is  not  simply 
enough  to  travel, — one  must  become  familiar  with  the  sight  of  them 
through  months  and  years  (so  strong  our  prejudices  are!)"  And  again, 
"Either  Stanley,  or  Livingstone,  perhaps,  told  the  world  that  after  long 
living  in  Africa,  the  sight  of  white  faces  produced  something  like  fear. 
(And  the  evil  spirits  of  Africa  are  white.)  Well,  even  after  a  few 
months  alone  with  black  faces,  I  have  felt  that  feeling  of  uncomfortable- 
ness  at  the  sight  of  white  faces.  Something  ghostly,  terrible,  seemed  to 
have  come  into  those  faces  that  I  had  never  imagined  before.  I  felt  for 
a  moment  the  black  man's  terror  of  the  zvhite,- — at  least  I  think  I  partly 
realized  what  it  is." 

Another  matter  presents  itself.  Because  the  practice  of  orthodontia 
is  most  effective  during  the  period  of  childhood  and  youth,  the  foregoing 
considerations  are  important,  in  so  far  as  they  may  influence  the  practi- 
tioner by  the  suggestion  of  an  ideal  not  created  by  a  knowledge  of  or- 
ganic function.  During  the  formative  period  of  life,  facial  proportion 
and  expression  give  little  indication  of  adult  development,  and  any  study 
that  will  aid  in  forecasting  it  must  of  necessity  possess  a  real  value. 

In  order  to  convey  a  clear  impression  of  the  views  embodied  in  this 
brief  address,  I  will  recapitulate  the  main  statements  it  contains : 

(a)  There  is  no  absolute  standard  of  human  beauty. 

(b)  A  relative  standard  can  be  found  in  the  average  or  composite. 

(c)  Such  average  or  composite  must  be  confined  to  a  group. 

(d)  Race,  sex,  and  so-called  temperament,  indicate  the  meaning  of 
a  group. 

(e)  The  character  of  the  face  bears  a  distinct  relation  to  the  char- 
acter of  the  body. 

(f)  Function  may  be  the  ultimate  test  of  beauty,   but  there   are 
practical  obstacles  to  any  efifective  application  of  the  test. 

In  closing.  I  wish  merely  to  add  that  I  am  conscious  of  a  superficial 
treatment  of  the  subject,  but  hope  nevertheless  that  it  will  serve  the  pur- 
pose intended,  of  arousing  your  interest  and  attention. 


Cootl)  Powaers-Cbeir  Tngredients  ana  effect  on  Bacteria. 


By    Daniel    S.    Neuman,    M.D.,    Denver,    Col. 

Attending  Surgeon  in  Otology,  Rhinology,  and  Laryngology,  St.  Anthony's  Hospi- 
tal ;   Attending  Laryngologist   to   the   Jewish   Consumptive   Sanitarium. 


Plato  in  his  description  of  Atlantis  makes  possibly  the  earliest  writ- 
ten record  of  the  use  of  dentifrice. 

In  his  famous  description  of  the  lost  continent,  he  mentions  several 


times  (in  dcscrihinj^;  the  ladies  of  that  period),  soinc  who  possessed  what 
were  siipposeil  to  he  maj:jieal  and  ^eiiei  t'onmilas  whieh,  if  used  every 
day.   Wduld    ii'iiilei"   the  teetli   whitt'  and  heautiflll. 

The  kiiowlrdm'  ol'  ihr  I\l,^\  pliaii  rinhahner,  how  to  elean  and  remler 
the  tet'th  while,  is  a  iiialtei'  n\   hist(ii\. 

In  the  r.riti>h  .\ln>t'nin,  nn  ;i  stoiie  tahlet  lakrn  I'rotn  the  ruins  of 
I'.ahylon.  can  he  plainly  seen  and  interpreted  tlie  exidenee  that  some 
process  was  used  in  renderinjx  the  teeth  white. 

(  )ne  who  has  read  tlie  "Araljian  \it,dits'"  can  easily  conceive  the 
iniiK)rtance  which  was  attached  1)\  the  ( )ricntals  to  the  use  of  cosmetics 
for  the  purpose  (d'  heautifyinj:^  the  face  and  teeth. 

The  Turkish  hareni<  were  jiossihly  the  tirst  to  e^tal)lish.  so  to  speak, 
a  specialist,  whose  sole  dut\  was  cleaning-  tlir  tertli  and  seckinj:^  to  dis- 
cover new  remedies  I'di-  whileninj;'  and  ])eaiili  f\  inL,^  them.  The  prehis- 
toric and  priinili\e  man  was  noi  in  need  of  any  deiUifrice,  as  his  mode  of 
li\inj^,  mainly  on  uncooked  animal  t'ood,  supplied  a  sufficient  amonnt  of 
oxygen  withtuit  any  assistance. 

The  jioets  of  all  nations  and  ages,  in  speaking  of  heautiful  wnmen. 
in\ariahly  mentioned  their  white  teeth  as  one  of  their  chief  charms. 

1  could  (|Uote  for  hours  from  the  history  of  the  past,  hoth  civilized 
and  uncivilized,  to  prove  still  uK^re  clearh-  that  the  care  of  the  teeth  and 
use  of  dentifrices  was  merel\-  for  the  jjurpose  of  heautifying.  nor  can 
1  ihid  a  single  instance  where  in  past  time  the  people  realized  that  clean- 
hness  of  the  teeth  was  essential  to  health. 

To-day  we  know  that  dentifrice  has  a  more  imixn'tant  function  than 
that  of  merely  beautifying. 

It  is  only  of  late  years  that  the  importance  of  keeping  the  mouth 
free  from  j-emnants  of  ftiod  and  masses  of  tartar  ccMumences  to  he 
recognized. 

The  piUret'aclion  o  l'  llie  i)arlicles  ot'  food  which  accumulate  hetween 
the  teeth  ver\-  often  hccomes  a  center  of  diseases  and  infection;  de- 
])o.sits  precipitated  h\-  the  lluids  (d'  the  month  sometimes  accunndate  in 
large  quantities  and  inciust  the  teeth. 

W'e  know  that  the  formation  of  i>us  is  very  common,  and  due  to 
the  suppuration  of  the  gums.  The  kra.  in  his  famous  sentence.  "The 
man  with  the  lu^altln  month  is  ne\er  sick;  the  sick  man  ne\er  has  a 
healtln-  mouth."  co\ers  full\  the  true  situation  from  the  result  of  deca\-. 
fermentation  and  hacteria  in  the  moiuh. 

During  the  last  few  years  it  has  I)een  pro\en  conclusi\ely  that  decay 
of  the  teeth  is  mostly  due  to  fermentation  hacteria  and  fungi:  to  stop 
fermentation  it  is  necessary  to  use  a  remedy  eiuirely  dilTerent  from  that 
which  will  render  the  liic  (.)f  the  hacteria  short. 
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The  good  tooth  powder  is  one  which  contains  in  combination  in- 
gredients which  will  perform  this  double  function. 

It  is  my  intention  to-day  to  review  for  you  the  tooth  powders  of 
the  past,  with  their  ingredients,  and  compare  them  with  those  of  the 
present  day,  for  which  we  are  indebted  to  the  knowledge  of  chemistry, 
bacteriology  and  the  modern  dentistry. 

The    customary   ingredients    are    chalk,    pumice 

Tnarcdicnt$  stone,  orris  root,  soap,  myrrh  and  cuttle  fish  bone. 

Commonly  Used  We  will  first  consider  the  chalk;    it  is  possibly 

Tn  COOtb  Powders.      the  only  rational  remedy  in  the  older  tooth  powders 
prescribed ;    the   others  of   them   form  an   insoluble 
mass   which   often   enters  between  the   free   margins   of   the   gums   and 
forms  a  f oreigix body  which  will  eventually  produce  inflammation  of  the' 
surrounding  tissues. 

Of  late  we  notice  a  good  deal  of  criticism  of  the  tooth  powders  con- 
taining salol,  as  at  a  certain  temperature  and  coming  in  contact'  with  the 
acids  and  ferments  of  the  mouth,  it  often  liberates  free  carbolic  acid. 

The  pumice  stone  is  only  safe  in  the  hands  of  a  dentist,  and  not  for 
repeated  daily  use. 

The  oxygen  tooth  powders,  which  have  apparently  come  to  stay,  do 
not  all  possess  merit,  as  some  of  them  are  incompatible,  and  some  con- 
tain oxide  of  lime. 

The  good  oxygen  combination,  to  my  mind,  is  one  which  contains 
the  following  ingredients :  borated  sodium  peroxide,  magnesium  perox- 
ide, aluminum  hydroxide  and  calcium  carbonate. 

With  your  permission  I  will  endeavor  to  analyze  each  of  these  sub- 
stances separately. 

Borated  sodium  peroxide,  as  we  all  know,  is  practically  powdered 
peroxide  of  hydrogen,  and  being  alkaline  in  reaction,  contains  a  small 
amount  of  peri-borax,  which  also  acts  as  an  antiseptic. 

It  is  a  sodium  salt  of  perboric  acid ;  it  contains  nine  per  cent,  of 
oxygen.  It  occurs  as  a  white  granular  salt  soluble  in  water.  It  is  de- 
composed by  water  into  hydrogen  peroxide,  producing  an  alkaline  solu- 
tion ;  heated  to  sixty  degrees  C,  it  develops  oxygen  and  ozone.  It  is  an- 
tiseptic, deodorant  and  bactericidal. 

Magnesium  peroxide  (which  secretes  oxygen  more  slowly  than  the 
borated  sodium  peroxide)  is  a  strong  antacid;  it  contains  sixteen  per 
cent,  of  oxygen ;  it  has  activity  to  decompose  ferments  and  animal  tissue ; 
it  has  a  bleaching  and  disinfecting  effect  and  is  generally  used  in  place 
of  the  hydrogen  peroxide. 

Aluminum  hydroxide  has  all  the  beneficial  effects  of  chloride  of 
potassium,  being  a  secondary  oxydizer  without  any  of  the  corrosive  or 
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toxic  action  of  the  potassium.  It  is  a  colorless,  white  powder,  odorless 
and  having  a  cooling,  saline  taste  and  is  soluble  in  water.  Like  the  potas- 
sium permanganate,  it  has  been  employed  in  various  diseases  of  the  nose 
and  throat  in  ulceration,  syphilitic  nuicous  patches  and  herpes  of  buccal 
cavity. 

Calcium  carbonate  is  an  antacid  and  forms  a  heavy  body  for  the 
mixture. 

The  many  species  of  microbes  and  most  of  vegetable  organisms  are 
the  cause  of  a  large  class  of  infection  and  contagious  diseases. 

The  process  of  fermentation  is  in  itself  the  growth  and  multiplica- 
tion of  these  micro-organisms. 

The  effect  of  oxygen  on  bacteria  can  be  easily  demonstrated  in  a 
bacteriological  laboratory,  and,  as  we  have  to  deal  in  the  mouth  mostly 
with  non-oxygen  living  bacteria,  this  makes  it  more  desirable. 

The  bleaching  power  of  oxygen  has  been  known  for  ages,  the  slight 
astringent  effect  of  aluminum  hydrate  is  very  beneficial  to  the  abrasions 
of  the  soft  tissues  which  surround  the  teeth. 

The  combination  above  mentioned  makes  a  very  desirable  tooth  pow- 
der for  orthodontists  on  account  of  the  scouring  and  polishing  effects 
on  the  metals. 


Cbe  movement  of  Ceetb  Bodily. 


By  Dr.   Rav  D.   Robinson,  Los  Angeles,  Cal. 


The  writer  claims  no  originality  for  principles  or  appliances,  but  de- 
scribes an  application  of  principles  long  recognized  and  accepted  to  bet- 
ter produce  certain  desired  movements  of  the  teeth. 

By  the  use  of  the  expansion  arch  of  Angle,  and  others  of  similar  prin- 
ciple, the  molars  and  bicuspids  are  tipped  buccally  when  an  expansion  of 
the  dental  arch  is  accomplished.  This  results  in  a  faulty  occlusion  of  the 
grinding  surfaces  of  these  teeth,  which  is  undesirable.  This  can  be 
avoided  and  each  tooth  moved  bodily,  either  buccally  or  lingually,  at  will 
by  making  the  application  of  force  in  the  following  manner : 

In  a  case  requiring  expansion  of  the  molars  and  bicuspids,  soldered 
bands  of  iridio-platinum  are  prepared  for  each  tooth  to  be  moved.  To 
the  buccal  surfaces  of  these  are  soldered  tubes,  parallel  to  the  long  a.xes 
of  the  teeth,  to  extend  beyond  and  buccally  of  the  gum  margins.  The 
bands  are  cemented  to  place.  Next  an  iridio-platinum  arch  is  prepared 
to  which  are  soldered  spurs  in  the  proper  places  to  enter  the  tubes  when 
the  arch  is  put  into  position.  The  tubes  should  be  two  sizes  larger  than 
the  spurs.     This  is  quite  necessary  as  there  is  danger  of  breaking  the 
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spurs  from  the  arch,  when  forcing  them  to  place,  if  the  fit  is  accurate. 
With  an  apphance  prepared  in  this  manner  the  teeth  can  be  moved  buc- 
cally,  bodily.    The  apex  of  the  roots  can  be  moved  as  far  as  the  crowns. 

(Fig.  I.) 

If  it  is  desirable  to  move  the  apices  of  the  roots  farther  than  the 
crowns,  this  can  be  accomplished  by  soldering  the  spurs  to  the  expansion 
arch  at  such  an  angle  that  the  free  end  of  the  spur  will  stand  farther 
away  from  the  tooth  than  the  soldered  end  when  the  arch  is  placed  in 
the  mouth,  and  allowed  to  be  at  rest.     (Fig.  2.)     When  the  spurs  are 


FIG.  I. 


FIG.  2. 

forced  into  the  tubes  the  arch  must  be  forcibly  twisted  and  the  torsion 
exerted  by  the  arch  will  then  move  the  apices  farther  than  the  crown. 

In  other  words  the  relative  extent  of  movement  of  the  apex  and  the 
crown  will  depend  on  the  degree  of  torsion  exerted  as  compared  with  the 
amount  of  expanding  force,  and  the  relation  between  these  two  forces  is 
under  the  control  of  the  operator  at  all  times. 

It  is,  of  course,  to  be  understood  that  if  any  great  movement  of  the 
apex  is  desired,  beyond  the  movement  of  the  crown,  that  the  spurs  are 
to  be  removed  and  resoldered  at  a  greater  angle  every  few  weeks. 

Another  class  of  cases  in  which  a  similar  appliance  is  indicated  is 
that  in  which  space  must  be  secured  for  a  tooth,  as  is  well  illustrated 
by  the  first  bicuspid  being  nearly  or  quite  in  contact  with  the  lateral 
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and  the  cuspid  in  buccal  and  infra  occlusion  with  little  or  no  space  for  it 
to  assume  its  normal  position.  By  the  use  of  the  Anp^le  arch  space  can 
be  secured,  but  in  doing  so  the  lateral  is  tipped  mesially  and  labially,  and 
the  apex  of  the  root  is  left  in  the  position  which  should  be  occupied  by 
the  cuspid.  lUit  if  the  lateral  be  banded  as  described  above,  and  the 
usual  anchor  band  placed  on  the  first  bicuspid,  and  a  threaded  iridio- 
platinum  arch  is  prepared  and  to  it  soldered  a  spur  to  engage  in  the  tube 
on  the  lateral,  the  desired  space  can  be  secured  without  the  least  tipping 
of  the  lateral,  and  the  cuspid  is  much  more  readily  moved  to  place  be- 
cause the  lateral  root  is  not  in  its  way. 

It  is  recognized  that  there  are  other  methods  of  moving  molars 
and  bicuspids  buccally,  bodily,  as  by  the  use  of  the  square  tubes  on  the 
anchor  bands,  suggested  by  Dr.  Kemple,  and  by  the  split  tube  as  devised 
by  Dr.  R.  Ottolengui,  but  by  the  use  of  either  of  these  only  one  tooth 
on  each  side  is  moved  bodily  and  the  others  are  tipped. 

I  have  experimented  with  this  appliance  for  three  years  and  I  be- 
lieve the  results  accomplished  warrant  my  description  of  it  and  its  adop- 
tion, for  trial  at  least,  by  other  orthodontists. 

Its  advantages  over  other  forms  of  appliances  in  use  are: 

First.     Much  better  occlusal  results  are  obtained  by  it. 

Second.  The  enlargement  of  the  nasal  passages  is  tremendously 
greater  than  by  any  method  that  tips  the  molars  and  bicuspids  in  ex- 
pansion. 

These  two  advantages  overshadow  any  disadvantage  it  might  de- 
velop. 

Third.  The  patient  can  remain  away  from  the  operator  much  long- 
er periods  of  time. 

Fourth.  It  compels  the  use  of  the  iridio-platinum  arch,  which  is, 
in  my  mind,  far  superior  to  the  German  silver. 

Fifth.  The  period  of  retention  is  much  shortened.  The  appliance 
itself  being  the  best  possible  retaining  device. 

Its  one  disadvantage  is  that  it  requires  more  skill,  time  and  work 
to  make  and  place  the  appliance  proper!}'. 
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